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A true experience of Frank C. 
Davidson, Truro, Nova Scotla, 
First Class on the tor: 
pedoed H. M. S. Rajputana, 


“nao we execteo 


e wounded 
British Cruiser, Rujpue 
tana, wo of the boys 
and I would neve 
scrambled be 


© “our rwere we were, in che 
stokes’ mess, when torpedo num 
ber two ripped into us with a ter 
rific explosion. Instantly, we were 
in uecer darkness . . . trapped by 
tables, chairs, and lockers crashing 
about us. Escape seemed impossi 
ble... until I remembered my 
flashlighe 


O ewe tHe ap of thac 
light, we managed to fight 
our way, dazed and confused 
to the boat deck, just as the 
captain gaye the order to 
abandon ship. I shall never 
forget what might have hap- 
pened out there on the Atlan. 
tic had it not been for my 
flashlight and ‘Eveready 
fresh DATED batteries, 


NATIONAL CARBON COMPANY, INC., 30 EAST 42nd STREET, NEW YORK, N. Y. 
Unit of Union Corbide and Carbon Corporation 


uct] 


Here’s the figuring chart we used 
sssand we saved some money, too!” 


ES, all you have to do is send the coupon 
below for your GMAC Figuring Chart. It 
shows, in dollars and cents, just what you want 
to know about your car financing. In a few min~ 


tutes at home you can figure your own time pay- 
ment plan—based on the number of months you 
want to pay, and the amount you wish to pay 
each month. 


NO SALESMAN WILL CALL 


r--— 


GENERAL MOTORS ACCEPTANCE CORPORATION. 
1775 Broadway, New York 

Ple 
checked bel 


Then, compare the costs of different finance 
plans... compare what each plan offers. 
Notice the sound insurai on for your 
car that is included in the low-cost General 
Motors Instalment Plai 


But, discover these helpful facts for yourself! 
Send for your Figuring Chart today! Then see 
your General Motors dealer. 

This plan is available only through 
dealers in Chevrolet, Pontiac, Buick, 
Oldsmobile and Cadillac cars, 


send me copy of GMAC Figuring Chart for the 
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Address 


City 
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JUAN OLIVER, New York sculptor 
land industrial designer, who creates 
ultramodern craftwork ‘novelties for 
our Home and Workshop Department, 
began developing his unique blend of 
art and humor as a newspaper cartoon- 

He collects 
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cownoy: This thing's worse'n a 
half-broke bronc, 
aunus Too bad you don't know 
rubber like you know sad- 
dle leathe 
cowsoy: Meanin’ what? 
cin: When you buy tires, put 
your brand on the best in 
the corral—switch to 
B, F. Goodrich, 


(Left) SAFETY SILVERTOWN. Top- 


See the new S1LVERTOWNS 
(Center) DELUXE SILVERTOWN. Best 


HE BEST WAY to keep your 

car sure-footed is to put 
Silvertowns all around. They'll 
stand between you and the dan- 
ger of skids and blowouts. And 
extra mileage is built right into 
every Silvertown tire. It’s put 
there by Duramin, the B. F. 
Goodrich discovery that keeps 


“What’s wrong, Cowboy 
...car go lame?” 


rubber young; keeps tires tough, 
durable. Because of Duramin, 
Silvertowns stay safer longer. 
Trade-in allowances are high 
today, and prices are the low- 
est in years. If you prefer the 
Budget Plan, many B. F.Good- 
rich Dealers and all Goodrich 
Silvertown Stores offer 


quality Hi-Flex cords make it stronger possible combination of mileage, safety, 

than ever. Duramin gives it thousands comfort. New safe tread smothers 

of extra miles. road noise to a whisper. you quicker, keep you safer from skids. 
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BUT OH $O GENTLE 


7 


“ TOUGH ON O1L-PUMPING 
GENTLE ON CYLINDER WALLS 


VA 


The money you waste on extra quarts of 
oil is the least expense of driving an oil- 
pumper, For oil-pumping usually means 
that rapid cylinder wear has started— 
and that meons a long trail of trouble 


sign of oil-pumping, 
replace your worn rings with Hastings 
Steol-Vont Piston Rings. They put « quick 
stop to oll-pumping, check cylinder wear 
and avoid high repair bills later. 
Any good mechanic can install hem 
—quickly and economically. / 


HASTINGS MFG, CO., HASTINGS, MICH, 
Toronto and Winnipeg 


TRACTORS 
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“Wily business is not as usual” 


My susiness is not as usual—not by 
a long sight. 

I don’t usually have 600 or more new 
Army and Navy and defense plants to 
equip completely and quickly. 

And I don’t usually have the rush of 
business that comes when every one else 
is working on defense. 

When a country starts to hurry, 
about the first thing it calls for is more 
telephones. It takes a lot of telephone 


SEPTEMBER, 1941 


calls to make a tank or an airplane or 
a cargo ship. . 

When a country goes all out to pro- 
duce, it uses plenty of telephone service. 
We are all out for defense too—doing 
our best to keep ahead of the job. 


BELL TELEPHONE SYSTEM 


“THE TELEPHONE HOUR”? IS BROADCAST 
EVERY MONDAY. (N. B. C. RED NETWORK, 
8 P.M., EASTERN DAYLIGHT SAVING TIME.) 
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Champion Spark Plugs. 

They wired “We won the Indianapolis 500 Mile Race 
today stop You couldn't ask for more perfect, more depend- 
Je performance than we received from Champion Spark 
lugs stop They certainly were a big help in our victory." 
Thus once again Champions demonstrated in an outstand- 
‘ing manner that they make every engine a better perform- 
jine—forthe Indianapolisraceis generally recognized | Aisa! Sut Play 1 
a the supreme test for spark plugs. It ix significant that | Champion bas desiznsd 3 
year atter year the victors and the majority of money | cosines which give the same 
winners choose Champions. dependable performance as 
| regutae spark plugs. Sill- 


GYorine always ahead with Aanypien | | tics imi, icin 
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Irs ‘TRUE that “knowledge is power” — and just as e 
true that learning is earning power! 

You can start right now to learn more about your 
job — more than the men you're competing with for 
promotion — in order to earn more on a better job! 

You can get sound, practical, modern training-for- 
success at surprisingly low cost, by devoting part of 
your leisure time to studying an I. C. S. Course in your 
work, Ina few months, you can become a trained man 
— eligible for a trained man’s pay! 

Mail this coupon today, for free booklet and com- 


Catn| 


plete information! 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


CELEBRATE SO YEARS OF SERVICE TO AMBITIOUS AMERICANS 


1891 +1941 


eee Rae 


BOX 7616-K, SCRANTON, PENNA. 
HK Without cost or obligation, please send me a copy of your booklet, “Who Wins yr 


and Why,” and full particulars about the course before which I have marked X: 
| TECHNICAL AND INDUSTRIAL COURSES 
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2 Setar Es 
E Steet Metal Wer 
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MOBIL HANDY OIL 


© Protect your shop and garden 
tools with this fine penetratingoil. 
It lubricates thoroughly without 
gumming. Helps prevent rust. 
Good for household appliances 
and points about the car. Free 
wall clip with every can. 


FOR YOUR CAR ENGINE 
© Mobil Upperlube 


protects against un- 
due wearat starting, 
or other times when 
theregularoil supply 
may be inadequate. 
Added to the gaso- 
® ine, it reaches the 
engineas amist whereits special 
ingredient produces an adsorbed 
film on the metal surfaces. 


MOBIL UPPERLUBE 
At Mobiloil and Mobilgas Dealers 


Mobil Specialties 


MOBILGLOSS  MOBILWAX - MOBIL STOP-LEAK 
[MOBIL MANDY ONL > MOBIL RADIATOR FLUSH 
MOBIL WINDOW SPRAY - MOBIL UPPERLUBE 
MOBIL MYOROTONE - MOBIL SPOT REMOVER 


BY SOCONY-VACUUM 
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New "PLUG-CHEK™ Service 
Checks Spark Plug 
Performance 5 Ways 
CORRECT HEAT RANGE 
PROPER INSTALLATION 
EFFICIENT OPERATION 

POSITIVE CLEANING 
ACCURATE REGAPPING 


“PLUG-CHEK,” the new service for 
motorists offered exclusively by Auto- 
Lite Spark Plug Dealers, gives vital 
facts on engine performance. With the 
new “Plug-Chek”’ Indicator and Data 
Book your service man quickly spots 


How Auto-Lite “Plug-Chek” Helps Discover Engine Ills. 


plugs not up to par—plugs burned or 
fouled because of some engine irregu- 
larity. And when worn plugs indi- 
cate replacement, be sure to get new 
Auto-Lite Spark Plugs ignition 
engineered by ignition engineers. 
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SECRETS ENTRUSTED 
TO A FEW 
S 


“PHERE are some things that can not 
be generally told—things you ought 
to know. Great truths are dangerous to 
some—but factors for personal power 
and accomplishment in the hands of 
those who understand them. Behind the 
tales of the miracles and mysteries of 
the ancients, centuries of their 
cre¢ probing into nature's laws—their 
amazing discoveries of the hidden pro- 
cesses of man’s mind, and the mastery 
of life's problems. Once shrouded in 
mystery to avoid their destruction by 
mass fear and ignorance, these facts 
remain a useful heritage for the thou- 
sands of men and women who privately 
use them in their homes today. 


THIS FREE BOOK 


The Rosicrucians (not a religious or- 
ganization), an age-old brotherhood of 
Iearning, have preserved this secret 
wisdom in their archives for centuries. 
They now invite you to share the prac- 
tical helpfulness of their teachings. 
Write today for a free copy of the 
book, “The Secret Heritage.” Within 
its pages may lie a new life of oppor- 
tunity for you. Address Scribe G.V.H. 


Zhe RosicRucians 


(AMORC), SAN JOSE, CALIFORNIA, U.S.A. 


10 Please mention Porvtan Sctexce Moxtuty when writ 


Coming Next Month— 


“PRIORITIES” is a big word in the news to- 
day. But within a few weeks it will be more 
than a word, when familiar household articles 
begin appearing with unfamiliar materials in 
their make-up. How defense needs for certain 
metals will affect your daily life is told in an 
article that will help to prepare you for the 
changes ahead. 


MINES play a big part in the war at sea. Rear 
Admiral Yates Stirling, Jr., U.S.N., Retired, 
tells you alll that you want to know about mines 
—the different types, how they are laid at 
sea, how mite sweepers clear the ocean lanes 
for warships and commercial vessels. Photo- 
graphs and drawings show all the details of 
this dramatic phase of naval war. 


EVERYBODY'S IDEAL HOME is the net re- 
sult of boiling down the specifications in 3,307 
house plans submitted in the Popular Science 
$1,000 house-planning contest. Analyzing the 
entries, Greville Rickard, our architectural con- 
sultant, has arrived at a pretty definite idea of 
what the average man and woman want when 
they set out to build a home. In addition to 
Mr. Rickard’s analysis, there will be a complete 
description of the first-prize house, a personal- 
ity sketch of the winner, and an interesting ac- 
count of the way the judges went about their 
big job of finding the best among so many good 
plans. 


CALL IT A JEEP, a blitz buggy, or anything 
else you will, the “bantam” car is the most ver- 
satile vehicle our mechanized Army has today. 
To show our readers what makes it perform its 
astounding tricks, we got the Army to let us 
literally take one of them apart. After reading 
this description of the panzer pram, you'll know 
it as well as the men who ride in it—but you 
won't have the bruisc 


MACHINISTS are in the front line of the de- 
fense program. To help beginners in this vital 
line of work, C. W. Woodson presents four prac- 
tice projects in shopwork. Whether you're in- 
terested in it as a hobby or as a job, you'll find 
these projects ideal for learning fundamental 
Processes—and you'll wind up with something 
useful to show for your pains. The products 
are a plumb bob, toolmaker’s clamps, cap 
wrench, and sleeve-hammer center punch. 


FIGHTING IN THE DARK is now an im- 
portant part of military aviation. How do 
‘bombers find their targets in the night? How 
do fighter planes find the bombers? An article 
describes the new technique of war in the air, 
and the tricks the pilots have to learn. 
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you're that man, here’s something that will 
interest you. 


Not a magic formula—not a get-rich-quick 
‘Sscheme—butsomethingmoresubstantial,morepractical. 
OF course, you need something more than just the 
desire to be an accountant. You've got to pay the price 
—be willing to study earnestly, thoroughly. 

Still, wouldn’t it be worth your while to sacrifice some 
of your leisure in favor of interesting home study—over 
a comparatively brief period in your life? Always pro- 
vided that the rewards were good—a salary of $2,000 
to $10,000? 

An accountant’s duties are interesting, varied and of 
real worth to his employers. He has standing! 

Do you feel that such things aren't for you? Well, 
don’t be too sure. Very possibly they can be! 

Why, not, like $0, many before you, investigate 
LaSalle’s modern Problem Method of training for an 
accountancy position? 

Just suppose you were permitted to work in a large 
accounting house under the personal supervision of an 
expert accountant. Suppose, with his aid, you studied 
accounting principles and solved problems day by day 
—casy ones at first—then the more difficult ones. If you 
could do this—and if you could turn to him for advice 
as the problems became complex—soon you'd master 
them all. 

That's the training you follow in principle under the 
LaSalle Problem Method. 


LASALLE EXTENSION UNIVERSITY | 


A CORRESPONDENCE INSTITUTION 


4101 5, Michigan Ave., Dept. a. 


‘The Profession That Pays,” and ful 
Name... 
Address 


Position... — 
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\out cost or obligation, the 48-page book,““Accountancy, 
formation about your accountancy training program. 


You cover accountancy from the basic Principles 
right up through Accountancy Systems and Income Tax 
Procedure. Then you add C, PB. A. Training and pre= 
pare for the C: P: A. examinations. 

{As you go along, you absorb the principles of Ault- 
ing, Cost Accounting, Business Law, Statistical Con- 
trol, Organization, Management and Finance, 


‘Your progress is as speedy as you care to make it 
depending om your awn eagerness to learn and the te 
you spend in study. 

Will recognition come? The only answer, as you know, 
is that success does come to the man who is really 
trained. Tes possible your employers will notice your 
improvement in a very few weeks ot months. Indeed, 
many LaSalle graduates have paid for their training 
wwith increased earnings-—before they have completed iel 
For accountants, who are trained in organization and 
management, are the executives of the future, 


Write For This Free Book 


For your own good, don’t put off investigat 
the faegs, Write for our free 48-page book, * 
tancy, The Profession That Pays.” It'll prove that 
accountancy offers brilliant futures to those who aren’t 
afraid of serious home study. Send us the coupon now. 


Over 1850 Certified 
Public Accountants omong 
LaSalle alumni 


Tawa ENDIVES, Italian tomato paste, Balkan paprika, 


and many other hitherto foreign products of the soil have already 
been transplanted successfully to the United States. Florida has 
also produced Greek sage, Dutch and Danish spinach seed, Jap- 
anese mustard and turnip seed, and French teasel burrs, highly 
prized for combing wool in American mills. California, not to 
be left behind, is raising Spanish cork and Mexican guayule rub- 
ber trees. 


Daearn RAYS, produced by infra-red rays from a special in- 
candescent lamp, killed cockroaches in four minutes at a distance 
of 18 inches, in a University of California laboratory experiment. 
Scientists reporting the feat cautioned, however, that the technique 
is scarcely applicable in household and restaurant kitchens. Infra- 
red apparatus might cost more than the afflicted home or business. 
The same rays worked equally well on many plant pests, but not 
before the plants themselves were seriously injured or killed. 


Birs OF GLASS in tires and roadways used to mean trouble. 
Before long, however, glass may be used to give tires greater 
strength with less thickness, and British engineers have already 
used glass to reénforce concrete in bridges. Sustained speeds of 
70 and 75 miles per hour on the new superhighways destroy 
heavy-treaded tires; a lighter thin tire seems to be required, and 
glass may be just the element to give the necessary increased 
strength. ‘The British have turned to glass to reénforce highway 
spans because of the shortage of steel. 


ORLD WAR I saw Germany overcome the shortage of Chil- 
can nitrates by fixation of nitrogen from the air, when atmos- 
pheric nitrogen was turned into synthetic nitrates for explosives 
and fertilizers. World War II has brought the further startling 
development of feeding synthetic nitrogen compounds directly to 
livestock, instead of going through the roundabout “natural” 
process of fertilizing the soil, turning the nitrogen compounds into 
plant proteins, and then feeding the plant proteins to animals. 
British and Scottish experiments, as reported in the British maga- 
zine “Nature,” also tend to confirm the success of the German ef- 
fort. The most successful of the synthetics is said to be carbamide. 
Tests show that carbamide is assimilated through the action of 
microorganisms living in the animals’ digestive tracts. 


( I ‘TRAILER, an American phenomenon, is here to stay. 


$o concludes Professor Donald Cowgill, of Drury College, in 
a new study revealing the existence of 1,975 “trailer cities” in 
the United States. Professor Cowgill estimates that trailer in- 
habitants will never number more than 15 percent of the total 
population, and that they will continue to be stable, responsible 
citizens, 
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Battleship Drops Anchor 
in Secretary's Office 


Just to show how you never 
know where you're going in the 
Navy, we had the U.S.S. North 
Carolina heading due East on page 
86 of the August issue of P.S.M., 
but here just a few weeks later she 
is turned around and streaking 
West. Anyway, Secretary Knox 
looks pleased, and I was sure proud 
to present him with this westward- 
bound job.—Matt Murphey, U.S.N. 


It seems there was an Irishman 
named Murphey and he did a 
painting of the U.S.8. North Caro- 
lina for Porvtar Science MONTHLY. 
It looked #0 good that he made 
another which was presented to 
the Secretary of the Navy. The 
photograph shows Artist Murphey 
and Secretary Knox.—Ed. 


Wanted: a Tractor That 
Will Plow Ozarks Soil 


Here in this section 
of the Ozarks, we need 
a two-wheel garden 
tractor (high wheels) 
that will plow—not 
just cultivate. Ordinary 
tractors will not plow 
this soil, but will culti- 
vate it after it is 
plowed. Try in your 
Readers Say and see if 
someone has licked 
this same problem and 
is willing to tell others 
how.—E. W,, Clarksville, Ark. 


WOW ABOUT DYNAMITE? 


Now the Tortoise Pumps a Bike 
and Achilles Drives a Car 


‘Here's a problem that has been confound- 
ing philosophers for 2,400 years. Disprove it: 
If a man in an automobile gives a boy on a 
bicycle a head start he will never overtake 
him, if the boy keeps moving, no matter how 
fast he goes. Say the cyclist has a 100-yard 
start and goes only half as fast as the motor- 
ist. When the motorist has traveled the 100 
yards, the cyclist will be 50 yards ahead and 
when the motorist has traveled that 50 yards 
the cyclist will be ahead 25 yards—then 12% 
yards, 6% yards, 3% yards, and so on. Since 
half a positive number is always a positive 
number, the motorist will never overtake 
him!—J. D. G., Wallace, Idaho. 
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A Scaffold Worker Pleads 
for Kinkproof New Rope 


Can You spare a little space to broadcast 
an SOS for an urgently needed improvement 
in Manila hemp rope? Anyone who, like my- 
self, works on hanging or swinging scaffolds 
will attest that one of the greatest nuisances 
we must struggle with is new rope. It is 
notoriously unmanageable until it is “broken 
in.” It's almost as stiff as steel cable, and it 
twists into kinks that are a helluva job to 
remove. Kinky rope can cost a man his life 
when he's struggling with it with one 
and holding his scaffold with the other, 
stories up. Why don't 
rope manufacturers 
find out why new rope 
behaves so badly, and 
then try to eliminate 
the trouble? Just what 
is it that happens to 
rope during the 
“breaking-in” period 
that eventually renders 
it easy to handle? Is it 
repeated flexing, wet- 
ting and drying, sun's 
heat, stretching, pack- 
ing closer together of 
the fibers, dust and dirt, loosening of the 
strands? What is it? And whatever it is, 
why can't it be taken care of mechanically 
during or immediately after manufacture so 
the buyer would get a rope which has already 
been broken in? Won't somebody who can 
please do something about this? Thanks!— 
A. V., New York, N. ¥. 
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He'd Have a Fluid Drive 
on the Starter, at Least 


HOISELESS HORNS ARE 


Wun looking over 
HORE TO THR POUT! 


With the Inventors 
columns, I thought of 
an idea. Why not have 
a fluid-drive starter for 
these new cars? Every 
time someone starts a 
new car, he holds the 
starter button down 
after the motor is run- 
ning, and it makes a 
whirring noise. With a 
fluid-drive hook-up 
there would be no 
noise.—R. O.F., Aberdeen, 8. D. 


When the Sole Is Lost, 
Can You Save the Upper? 


How can the leather tops of old shoes be 
used advantageously? 
It seems a shame that 
80 much leather goes to 
waste when the soles 
are gone and the sides 
pull out. New shoes 
ean be bought cheaper 
than old ones can be 
mended. I surely wish 
someone would find a 
use for old leather, 
while they are doing so 
much with chemicals. 
—Mrs. E. J. H, Salt 
Lake City, Utah. 


OW DEAR, THERE'S ALWANS 
Sonerning To woRRY 
meout fon 


Cheese Boxes Again: This Time 
It’s a Filing Case for Slides 


‘You got plenty of suggestions about using 
those empty cheese boxes, but I'm surprised 
that no amateur photographer told about 
making them into slide filing boxes. You take 
some corrugated paper of the kind used in 
packing, cut it to the width of the box sides, 
and glue it on the inside of the longest di- 
mension. With a two-pound cheese box, this 
makes a 35-mm. filing box that the two-by- 
two slide will just fit—Dr. P. B. G., Peoria, 
m. 


wu 


What Made the Kitten Britches 
Burn on the Wrong Side? 


FIGURE IT OUT FOR 
a cat was sitting 


emai ou rs 
Cee more! 


. school. The stove be- 
came very warm and I 
smelled something 
burning. The cat's fur 
was scorching. After 
careful examination by 
the teacher, it was 
found that the cat was 
not burning on the side 
touching the stove, but 
on the opposite side. 
Let some scientist try 
and figure that out.—Miss E. A,, Morrison- 
ville, Tl. 


Movie Operator’s Night Off 
Is a Busman’s Holiday 


On cold winter day, 


Dw you ever wonder what we movie opera- 
tors (projectionists) do for pastime while 
running the same film a half dozen times in 
succession? I, for one, take out my specs 
and look for technical errors in the movie. 
One of my pet errors was one I saw in “The 
Return of Frank James.” Remember in the 
closing scenes when Frank James had the 
villain in the second floor of the livery 
stable? Four shots were fired through a door 
by John Carradine. He fired the first two, 
the scene shifted to the door, and behold 
there were four holes in it! Then he fired 
two more shots, but no more holes appeared. 
The film editor must have slipped, or the 
villain was using a new type of firearm. One 
more thing: do you know what we pro- 
Jectionists do when we have a night off? 
Why, we drop in at a theater to see a movie! 
—J. A. W., Holdingford, Minn. 


Another Candidate for the 
Penny-Balloon Record 


ANswentno J. A. F's 
letter about his penny- 
balloon flight: With 
another boy, I filled 
some penny balloons 
with hydrogen and let 
them go on a Sunday 
ina strong south wind. 
We heard no answer 
for two weeks. Then I 
received a letter from 
a breakwater tender on 
Hudson Bay. As near 
as I can figure, the balloon went about 1,200 
miles—R. W. C., Royal Oak, Mich. 


WAIT'LL ONE COMES 
DOWN HERE, THEN 
TALK! 


POPULAR SCIENCE 


TEACH YOURSELF SHORTHAND, TYPING 


and the Essentials of a 


BUSINESS EDUCATION FOR ONLY $1 


‘There are almost endless opportunities for new jobs, promotions, greater earning power—but 
the rewards go to those who show a little pep and ambition. The better jobs and opportunities for 
advancement go to those who improve themselves and thereby earn the right to demand greater 
rewards from industry, business, the professions, personal services, and the like. No matter 
what your occupation is, the ability to write notes quickly and then put them down on a type- 
writer can’t do you anything but good. Increase your personal efficiency by studying our simple, 
easy, home instructions in shorthand and typewriting, plus other important branches of business 
and professional activity. 


‘The self-helps listed below are intended for students, office workers, executives, businessmen, 
professionals, and the like. In short, this offer is intended for just about everybody—the general 
public. Remember, this is no $75 correspondence course. It’s a set of neat, attractive booklets 
that we'll deliver for only $1, which pays for everything, including carriage. What an amazing 
bargain! We could dress up these booklets and easily sell them for five times our asking price, 
but that wouldn't do at all because it would be impossible for us to continue this mass appeal, 
The price is just right for everybody—only $1 for the entire business library listed below—de- 

vered. 


Our Shorthand lessons are simple and easy—you'll be using the method a few hours after 
you begin studying our simple instructions. You can do the studying in your spare time at 
home. Once you learn our system you won't forget it. At the same time we teach you the most 
scientific, efficient way to operate a standard typewriter. The two books just mentioned could be 
sold alone for $1, but that isn’t the big idea with us. We want to give you still greater value, so 
here's what you get for your $1: 


Lightning Shorthand Self Tought. 11. A Book of Useful Phrases. 
Typewriting Self Taught. 12. How to Improve Your Vocabul 
13, English Composition Self Taught. 
|. Common Faults in Writing English. 14, How to Write All Kinds of Letters, 
. Bookkeeping and Accounting Self Taught. 15. Handbook of Useful Tables. 
Hondbeok of Legal Forms. 16, Book of Synonyms. 
Handbook of Commercial Law. 17, 4,000 Most Essential English W 
Spelling Self Taught. 18, Book of Similes. 
Grammar Self Taught. 19. Generel Hints on Self-Improvement. 
. Punctuation Self Taught. 20. Psychology of Leadership. 


You can get the above library by return parcel post by sending this order blank today to: 
E. HALDEMAN-JULIUS, BOX 252, GIRARD, KAN. 
ORDER BLANK FOR BUSINESS LIBRARY 
Haldeman-Julivs, Box 252, Girard, Kansas. 


Enclosed please find $1, which is payment in full for a complete set of your BUSINESS LIBRARY, in- 
cluding oll the 20 filles listed above, beginning with the volumes on shorthand and typewriting. You a1 


5 State. . sit = 
If you prefer to have shipment go to you C. O. D. please be prepored to pay on additional few pennies 
(not more than 20c) to cover all C. ©. D. fees and handling. If you send cash with order you save money. 
However, if you want the parcel to reach you C. O. D. make an X mark here. 
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HOW DID OUR 
LANGUAGE 
ORIGINATE ? 


@ 


Astonishe 


actually means thunderstruck 


HEN we trace our English word astonish back 
through the Middle English astonien and Old 
French estoner, we find its original source in Latin ex, 


“out,” combined with fonare, “to thunder.” The first 
meaning of astonish was “to stun,” “to render sense- 
Ie by a thunderbolt or a blow. But the word h 
lost its physical 


To tantalize is to torment with the puni 
‘Tantalus as told in Greek mythology. Disaster literally 
means “the stars are against you.” 

Th few of the thousands of interesting word 
origins given in the unabridged Merriam-Webster, 
Wenster's New INTERNATIONAL DicTioNaRy, Second 
Edition. This great reference book provides a wealth 
of general information. It contains 600,000 entrie 
122,000 more entries than any other dictionary. 12,000 
terms illustrated; 3,350 pages. WARNING: The only 


the Merriam-Webster name 
the cover. Ask your book dealer to show it to you. Write 
for free illustrated booklet of interesting word origins 
to the publishers, G. & C. Merriam Company, 749 
Federal Street, Springfield, Massachusetts. 


1. by G. & ©. Merriam Ca, 


Aavt € 


the Genuine Webster 


WEBSTER’S 
NEW INTERNATIONAL 


DIcTIONARY 
Second Edition 
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. 
With the Inventors 
SAFE and sturdy trailer hitch for mo- 
A torcycles, patented by Vincent Rea 
of Brooklyn, N. Y., has served its 


inventor successfully in trips from Maine to 
Florida, and at speeds up to 75 miles an 
hour. No alteration of the motorcycle frame 


is needed to attach, with U bolts, heavy 
members that support a bed plate behind 
the saddle. A second plate swivels upon the 
first, between limits imposed by curved slots 
engaging a pair of bolts. To attach the 
trailer, a long horizontal bolt is removed 
while an extension of the trailer chassis, 
terminating in a tubular bearing, is dropped 
into place. The bolt is then replaced and its 
nut locked on, the whole operation requiring 
only @ minute's time. Upon arrival at the 
desired camp site, the trailer may be de- 
tached as quickly, and propped up with a 
log to serve as a cabin with complete living 
accommodations for two persons. ... MASH- 
ER AND FLUFFER are combined in a handy 
kitchen tool for making mashed potatoe: 
designed by Selma 
Anderson of ‘Taco- 
ma, Wash. The bot- 
tom part, which 
serves as a masher, 
is used in the usual 
way. Meanwhile a 
crank is turned, as 
on an egg-beater, 
and rotating arms 
complete the mash- 
ing and fluffing. 
Since both opera- 
tions are performed 
at once, instead of 
in separate steps, 
the utensil serves 
as a time-saver for 
the busy house- 
wife. ... AN AUTO- 
GIRO WITH ONE WING now joins the strange 
family of “windmill planes.” A counter- 
weight balances the other side of the ro- 
tating appendage. Invented by the late 
(Continued on page 18) 


shen writing to advertisers, 


POPULAR SCIENCE 


NVENTORS 


Get Expert Advice on HOW to 
PROTECT and SELL Your Invention 


“Why I thought of that years ago!" 
Wwe Give How many” persons have waid that, 


SPeciAL ATTENTION | io, Bis counter th sometoy 
MILITARY INVENTIONS | iting from it? 


had it patented, sold it, and were prof 
te the enseatal nat ‘These 


much 
ood practic plus prompt 
action in securing a Patent, and locating a buyer oF a good market, 
have proved the secrets of success for thousands of inventors. 


Patent Guide Shows What To Do 


Our “Patent Guide for the Inventor” answers many important 
questions concerning Patents that Inventors constantly ask. Tt tells 
what facts, details, drawings, ‘etc, are necessary to apply 
for a Patent; how to protect your Invention through dated and wit 
essed disclosure; how to do this AT ONCE to safeguard. y 
Fights; how Patent Office Records can be checked to determine 
whether the invention Is probably patentable before filing fees need 
be pald; discusses costs Involved anda practical way these can be 
pald as the application progresses, It tells how some Inventors se- 
Cured financial backing; how many simple inventions have proved 
large commercial successes; how Patents covering improvements 
also can be profitably utilized and marketed; tells countless other 
facts of interest, 


Why You Need Expert Assistance 


‘The Patent Laws were enacted for your benefit—to give you pro- 
tection for the features of your invention which are Patentable. But 
these features must be legally and concisely set forth In the form of 


Geer niritetes nse eee ease beneisiel Feet Mlustrations ( 


Attorney. We maintain a large staff—carefully trained 
registered patent attorneys—expert draftsmen—experi- 
enced searchers—to serve you. We have been serving n- 


ec eree CLARENCE A OBRIEN 


‘With the Patent Guide you will receive also Free a “Rec. 
ord of Invention” form which will enable you at once to 
establish the date of your invention, before you file your 
Patent application. This step costs you nothing yet may 
be vital to your success. Remember—in Patent Matters 
ACTION is IMPORTANT. Delay can be costly. Mail the 
coupon P penny posteard 


CLARENCE A. 011 
Registered Patent Attrey before the United States Patent Otice 
142 Adams Building, Washington, D. C. 


me your 48-Page “Patent Guide" and 
iy" prepared “Record of Invention” form 


Please send 


CLARENCE A. O'BRIEN 


FREE BOOK 


IMMEDIATELY MAIL COUPON TODAY! 
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Loose Parts 


quickly tightened with Smooth-On 


Ny 


TEs 


nytt 


With a little Xo. 1, you can ea: 
and quickly tighten loose handles, casters, fixtures, 
bolts, ete., on furniture, tools and equipment all 
over the house. 


‘This many-purpose iron cement is best for dozens 
of other houschold and auto repair jobs, too, 
such as stopping leaks on heating systems and 
water lines, sealing cracks s, radiators, 
tanks, engine jackets, gear cases, ete. 


Smooth-On holds securely and permanently: on 
wood, concrete and any metal and its use does 
not require heat, special tools, or previous ex- 
perience, 

Buy Smooth-Ow No. 1 in 1% 


1b, or 5-1, 


e oF, if necessiiry, from 


cans from wour hardware a 
wa. For your protection, insiat_on Smouth-On, acd 
by mechanics and repair'men since 1805. 


40-Page Handbook 


Describes dozens of 


SMOOTH-ON MFG. CO., Dept. 58, 
5 paw Ave, 

Jersey Clty, NJ. 

Please send Smooth-On Repair Book. 


Doit wit SMOOTHON 
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(Continued from page 16) 


Juan de la Cierva, autogiro pioneer, the odd 
craft avoids the disadvantage of vibration 
observed at times in multibladed machines. 
With its single vane pointed rearward, it 
can also be parked in a minimum of space. 
. .. GRIPPED BETWEEN THE TEETH, a flash- 
light leaves both 
hands free, when 
fitted wilh an at- 
tachment devised 
by Frank L. Colby 
of Forest City, 
Towa, for use by 
garage mechanics 
and others. His de- 
vice consists of a 


T-shaped rubber 
bit held in the 
mouth, together 


with a rubber sup- 
port that rests 
against the chin. 
Lined with metal, 
which is threaded 
at the rim, the in- 
vention fits any 
conventional flashlight, replacing the regu- 
lar base cap. A hole in the chin brace offers 
a handy means to hang up the light when 
| it is not in use, as shown in the accompany- 
| ing close-up sketch. . . . A MAGNETIC PAINT- 

ING SET, developed by Raymond G. Osborne 
of Los Angeles, Calif., employs powdered 
iron and ores, attractively painted or dyed, 
for colors. Because of their difference in 
magnetic susceptibility, each pigment may 
be selectively moved about a board by an 
ordinary horseshoe magnet capped with a 
plastic spacer of the proper thickness. It 
may also be removed with the magnet and 
put back in its container, which, like the 


spacer, bears the same hue for identification 
Thus the paints may be economically used 
over and over again. Moreover, the inventor 
declares, the fascination of picking up the 
colors with the magnet “makes it a pleasure, 
for the first time, for a child to put things 
(Continued on page 20) 
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TO PROTECT THEIR 
INVENTIONS 


working conditions? Concerned about the security of your family— 

wae? Docs the way ahead seem veiled in doubt leaving Jou 
ful of the years to come? 

Jlowing road to fortune—but if you have on inven- 

if it serves a definite mew weed . if the public accepts tt— 

tell you it may the security and benefits you are 


seeking. Invention Record 


hee Know How Successful 


to secure it for the future, act at once. Have Yt dated now and 
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rein, big demand today. The oppor- 
fs enticing. Sales sour 
Ge turetbetore you 

range hands™that it ls fully’ protected. A United States Patent 
ves you this_ protection, 

Fie first step toward inventive success—olways is—and ohways has 
been, the application for a U.S: Potent. There ts ne ather troy to 
protect your invention in accordance with the laws of this country. 


How We Serve You As Registered 
Patent Attormeys Me vicnis anes te, rene 
familiar with such matters—that he employ the services of a 
Registered Patent Attorney in the preparation of his Patent Applica: 
tion. We are Registered Patent Attorneys, fully qualified to represent 
ow at the Patent Office. We have had long experience in studying 
ds of, types of inventions. ‘This gives us the ability to judge 
ation’ and to describe it accurately and convincingly a 
language, Te gives us the perception to center arguments 

re on mee fareably 


‘Will pave the way to futuro security fr 
Your Tanutly. Xet Today! 


you will also receive the ine 


MeMORROW & BERMAN 
Registered Patent Attorneys 
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WASHINGTON, D.C. »% 
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NOT A CHOO-CHOO, JUNIOR. 
JUST A CAR THAT NEEDS SANI- 
FLUSH IN THE RADIATOR 


| 
back where they belon; .A CONVENIENT 


SHOULDER SUPPORT for a hand-set telephone, 
invented by Alvin N. Epstein of Chicago, 
Il, permits use of both hands for taking 

| notes or referring: to correspondence during 


a call. Only the gentle pressure of the 
ear is required to hold the phone in 
place. Three pairs of flexible “fingers” at- 
tach the support securely to the instrument, 
as shown in the accompanying illustration. 
|... HOES, RAKES, BRUSHES, BROOMS,AND MOPS 
are converted into two-handed implements, 
with a supplementary handle devised by 
Jacob M. Tweit of Holcombe, Wis. Instead 
of having to bend over to use both hands, 
the user works from a comfortable standing 
position. In addition, the extra leverage 
makes light tasks out of hard ones. For use, 
an opening in the curved shank of the extra 
handle is slipped over and down the regular 
one. After the grip has been adjusted 
to the most convenient position, it may 

| be locked securely in place by tighten- 
ing a wing nut. The 

user has the choice 
of placing it at 
either side of the 
shaft, so that it will 
serve a left-handed 
or right-handed 
person with equal 
facility. In the illus- 
tration, the labor- 
saving device is 
shown attached toa 
hoe. ... WHEN HE 
WANTS TO PLAY 
three saxophones at 
once, nothing can 
stop Bill G. Trew, 
of Steubenville, 
Ohio. Any little me- 
chanical difficulties 
you'd think might arise are all disposed of 


BIG MONEY Assembling 


NEW TMEAD 
a 


Werte in his Multiple Saxophone Unit, patent 
2,232,151. He mounts his three instruments 
‘Unset on a single stand, adjusting them so that 


MEAD GLIDERS, 15 S. Market, Dept. D-91, Chicago | (Continued on paye 22) 
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INVENTORS 
PATENT YOUR IDEAS 
SEND FOR FREE BOOK =m [hI/: 


HOW TO OBTAIN A PATENT | kA 


CARL MILLER 
REGISTERED PATENT ATTORNEY 
FORMER MEMBER EXAMINING CORPS U.S PATENT OFFICE 


T PATEATS 
Paokdet-.OF COSTS and OTHER USEFUL 
p INE OR MATION ABOUT PATENTS 


EUGENE H. PURDY, 


PATENTS = 
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earch 
‘copy of my Te-page booklet. Or, if you prefer to read my booklet 
lient, write today for FRE copy. Registered Patent Attorney. 


Victor Bidg., Washington. D.C. 


drummers 
found a “Pot 
0" Gold” in 


their mastery TO PLAY 
‘of drums like 
BERNIE a EASY TO 


MATTINSON, featured ace with 
HORACE HEIDT and His 
MUSICAL KNIGHTS, in the big- 
time. motion-picture of that mame, BERNIE and his 

th honors in the musical 
GRETSCH, made by 
Stage, screen and radio 
constantly need new musical talent, so start TODAY 
to learn to drum... with famous GRETSCH DRUM. 
Send penny postcard for brand new 84-page FREE Drum Cata- 
logue just off the press; also full information about EASY+ 
PAYMENT PLAN and FREE trial. Address Dept.PS92. 


TheFRED. GRETSCH MFG.CO. 


Musical Instrument Makers Since 1883 | 
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their mouthpieces converge. With one hand, 
he fingers the saxophone at his left; with 
the other hand, the one at his right. As for 
the one in the middle, he plays it with his 
feet. To adapt the instruments to his un- 
usual purpose, he 
has devised tricky 
bars and keys 
never dreamed of 
by other red-hot 
saxophone artists. 
Cords or wires 
connect toe and 
heel treadles to 
the keys of the 
foot-operated 
horn. According 
to Trew, the com- 
bination sounds 
like something— 
if and when you 
master the tech- 
nique of working 
more than 500 
parts described in 
his patent. .. . ELECTRICALLY PROPELLED from 
any wall outlet, a toy war tank performs 
realistic evolutions under the control of a 
youthful operator. A remote-control box 
starts, stops, or reverses either of two elec- 
tric motors within the plaything, one motor 
being coupled to each driving track, With 
a little practice, the tank can be put through 
a large variety of maneuvers, according to 
the inventor, Frederick P, Schur of Chicago, 
Ill. By controlling both motors alike, it 
may be sent forward, backward, or stopped. 
With only one motor stopped, the vehicle 
travels in a curve. It spins in a circle when 
one motor is driven forward and the other 
in reverse. For added realism, an extra 
button on the control box operates a built-in 
device that operates a tattoo to simulate 


gunfire. The power cord does not interfere 
with the operation of the toy so long as it 
stays within a given radius. A spring sup- 
port on top of the tank holds the line high 
enough to keep it from tangling. 
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UNPATENTED 
Practical and useful new inventions, or novel improvements on previously 
protected devices, can now be safely marketed without patenting expense. 
We have successfully helped inventors for over 17 a. in selling their unpatented 
ideas to manufacturers, with positive safeguards under Federal Court decisions. Send 
for complete information about this co-operatively owned association. Over 50 inven- 

tion-minded employees to give you efficient, individual service. 
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 WANDYBOOK i 
NOW READY ih * 


Maney BOOK 


meee 


MACHINISTS 


7 


ENGINEERING Two YEARs 


"AMD XOOL WARE 


: Electrical, Oil, Chem. 
Dealt: 
Givii Aeronautics Authority: particl 
re 


Ectegiations, &Matrematn 
“ atromation 
for Stachiaists4Bnop Phys 

‘How to Uvoslide Mule. 


Industrial center 


454. <0 Unless A 
= Seana eisdoaea Sere 


Mamninsermeconess 


iiFisaat SenoOLs sori 


‘low: Catal 
Nye St., Valparaiso, Ind. 


ARTISTS ; MAKE MONEY | ees. reatine oar 


em 

mecry. Highly ‘endorsed. It presents the whole vubiecs 

Find out your ability. Send name, age, occupation and | Sana there pees eee meee 
address for Pree Vocational Art Y derstood. Over 

Federal Schools, Inc.,9141 Federal Schools Be...Minneapolis, Minn. 


‘Operator FOLLOW THIS MAN 


No. 38 


Be Your Own 
MUSIC Teacher 


U. S. SCHOOL OF MUSIC. 
19 Brumsviek Bids, New York Clty, M. ¥- 


Study LAW at Home! 


8 MEN 
LAW. ccouxTan ma: LAW ENFORCEMENT OFFICERS: 
son of NOTEL, INSURANCE, REAL ESTATE 


Re aay 

h ES 
‘AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 9-6, 8 E. Huron St., Chicago, Ill. 


SHOPMEN ... FOREMEN 
Train: 


weed for su 


For the Job Ahead 


FREE. Mail tus 


LASALLE ees UNIVERSITY 
A ae Institution 


ar INDUSTRIES WANT 
MORE TRAINED TECHNICIANS! 


EVER BUILT A RADIO? 


‘WT AVENE, MEW TORK, HY. 


‘fuding fctory-ntiine 
Slee tratning. No experience needed. Write for big FREE sales kit, 


Mason Shoe Mfg. Co., Dept. A-10, Chippewa Falls, Wisconsin 
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Muddy Skin HOMELY SURFACE 


snes, PIMPLES 
Blotches Eartace pimples, acne, maddy compen 


fon, skin eruptions, ete., We Will send FREE booklet of simple 


= MEC HAN Ics] 
& WELDERS 
rae se 
mapa inp tal 
llsine“aad ast Salting’ “SS 
= pte oked FREE 
3720 Weedward Ava beurore, Mich. LOMANUIG 


POPULAR SCIENCE 


PARKS AIR COLLEGE 


Offers YOU COLLEGE and PROFESSIONAL 
Majoring in AVIATION 
Accredited by fe Tne Superintendent of Publ Tnstruction, Tae 
ed in ie Accredited fugher tnatitotions a4, lagued by the UB, 
oie af’ Hriuation, vera Security Agency, 0. Soproved ta 8 
and Fising. Sehgal “and Stechanies” Seok. “A 


rating with the United State 
shat 


PITTSBURGH INSTITUTE 


F AERONAUTICS 


ise oharics 
sist aa 


ne 7 ie 


ee fe an ARTIST agg 


oitemicre co., 


iiobwnitie Bargains 


“AVE. F, 


CHARLES 
‘ATLAS 


Please mention Porutan Science when writing to advertisers. 


‘Don't miss this chance to qualify for promo~ 

on, don't mise this Bur Goportunity which 

De asking, Bight ig Books chockyu 

simply and clearl 

eg, ear 3000 illustrations cover every subject 
‘Making. 


Hote" their erage, MONEY, MAKING value. 
ieee wgamartoinen Sora nab es 
Befiage earn ges SANG 

ieee extra ‘charge. 


AKE BIG MONEYz HOME! 


M NEW INVENTION 


Elechoplates by Brush 


‘New, patented invention makes possible 
Big carings AT, HOME. "Rey 


Bic oWS 
Act at once! 


WARNER ELecTRIC COMPANY. 


SAMPLE and 
BOOKLET 


:| RUPTURED? 


Get Relief This Proven Way 


Why try to worry along with trusses that gouge your 
flesh—press heavily o2 hips ‘and spine—-enlarge opening 
fail to hold rupture?” You need the Cluthe. No leg-atraps 
i belts. Automatic najustable pad holds at. Fe 
ing--tollows every’ body "movement with Instant fi 
support in ease of strain. Cannot slip whether 
Work or play. Light. Waterproof, Can be worn in bath, 
Bend for amazing FREE book. Advice ‘To Ruptured" a 
details of liberal truthful 80-day “rial offer. Also endor 
iments’ from ‘grateful in ‘Your neighborhood. - Ws 
CLUTHE SONS. Dept. 14, Bloomfield, New Jersey. 


Aircraft Instruments, Explained! 


D. VAM NOSTRAND CO., Dept. PSM. 


FREE wnousa' 


CATALOG 
260 thril 


“WHIZZER™ Bicycle Motor, Quiet, Dependable, 4cycle, 
1% h.p. Bicycle structure not weakened. Center of gravity 


OFFERS WORLD'S 
MOST PERFECT. 


unchanged. Looks like motoreycle. Easily installed. Further FOR FREE 
information write: BOOK 
BREENE-TAYLOR ENGINEERING CORP. 
7016 McKinley Los Angeles. 
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In Protected 


Territory to 
Manufacture New 
Building Unit 


Brikerete is America’s newest and 
Tanit- Combines 


Be First! 


Manufacturing Brikerete is fe 
time opportunity. 


“The ‘Brikerete Book.” Write 


n Avenue, 5. ing made. / 
Ropids, ‘hichigen . py Machetes N.Y. 
BRIKCRETE 32 Poge Civil ier lst ot 
Book—FREE— 


“i CARTOONS! ° 


aaa  Sempes 


RAYE BURNS: ‘school, ‘Studie 8, oe 3583, CLEVELAND, OHIO 


tect Speech, if you 


ieee 


RUSH 3¢ WITH 
THIS COUPON 


Gigantic Catalog OF 
Unusuol Novelties 


i Smith&Co. 


| Dept. 111-H, Detroit, mich. 


1 Mere’s 3e, Rush Catalog 
Cl Dotaxe Bound Cat. 15¢ 
ot 


sage Rae ee es at Se ag zt 
amet caer coer 
beri 


BROOKLYN YMCA TRADE SCHOOL 


Trade Courses, incline De-1 aviation Mecanie, OWeitng 
Tense trates ontered. ‘ana es «6 MAIL COUPON 
Joe ety pre capineering| Hmechiciat ire tmuetserine 1123 pedtord Ave., Dent P, 
Source. 1H Bice Eoriges STG burner BU BCWO AG RES. 
Full Shop Eauipment Bisel Bre Bneineering 
‘Gnexeelled Instruction _ | Mechanical Drafting mone: 4 
Se aes. |] Amateeanae lke Pictores 
Jal Privileges. Check your! 1 Tisisien aha Radio Mechanic AMAEEER nn 
interests geen reel Architect bratting 


inte: 
free literature. ‘Abmature Win Di Electrical — 


“JUST FISHING’ 


AIS pacts 
3 BIG SECTIONS oh 
15 COMPLETE CHAPTERS [ies 
17 FULL-PAGE PLATES 


8O FLIES ano LURES, 
IW FULL COLORS 


Every one a masterpiece of modern printing! 
Full color pictures of small and large-mouthed 
black bass, native or brook trout, brown trout, 
rainbow trout, pickerel, pike, muskellunge, wall: 
eyed pike, landlocked salmon’ and lake trout. Pus 
133 additional illustrations of flies, lures, plugs and 
baits of every variety. 


Our editors long felt that “JUST FISHING” de- 
served a larger readership than it could ever obtain 
by $5.00 bookstore sales alone. So we prevailed 
upon Mr. Bergman to permit the publication of this 
special $1.95 edition especially for our own readers. 

his low price is possible only because of our vast 
purchasing pover in the paper market and Mr. 

jergman’s cooperation in accepting a fraction of his 
usual royalty on this special edition. 

‘We expect the limited number of books still on 
hand to sell out quickly at this special $1.95 price. 
So to be sure of your copy mail the coupon now. 
“JUST FISHING” is guaranteed to please or money 
refunded, 
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than $5.00 now reprinted especi 
SCIENCE and OUTDOOR LIFE readers at $1.95! 
The most complete book for fishermen ever pub- 


A BOOK PACK-JAMMED 
WITH INFORMATION ABOUT 
EVERY KIND OF FISHING « 


Sooner 


for POPULAR 


lished! 
practical inform: 
bs M 


Every page packed with the kind of 
ion that will quickly improve 
rod and reel. “JUST FISH- 
you how to select the best 
places to fish—how to cast and where— 
all about live baits, wet and dry flies, 
plugs, fly-rod lures, tackle, weather, 


All Eastern game fish and how to get 
em are fully described—with full e« 
ns galore. At $1.95 “JUST 
‘a bargain that may never 

be offered again. Mail the coupon below 
today and see for yourself what a classic among 
ing books “JUST FISHING” really 


For more than 30 years 
Ray Bergman has been 
studying fish and their 
habits, In “JUST FISH- 
5,” Bergman gives YOU 

benefit of his long 

experience in outwitting 
every kind of fresh water fish, 

Whether you fish in lnke, stream or river— 
whether you fish for bass, trout, pike, pickerel, 
landlocked salmon, muskellunge, or any other 
variety of fresh water fish, “JUST FISHING” tells 
you how and where to get them. It's a book you'll 
ireasure for years to come. SEND NO MONEY 
NOW! Just mail the coupon, 


. 
POPULAR SCIENCE, Dept. 91 
353 Fourth Avenue, New York 
Please send my copy of Ray Bergman's 418 page book 
“JUST FISHING.” 1 will pay. the postinan Only’ $1.99 
lus a few cents postage In full payment. T unde 
nis book is idenfica! In quality’and contents, 
00° bookstore edition, If for any reason 1 ain’ dis 
sed 1 will return the book In 10 days and you will 
Fefund my money in full. 


NAME... 


CITY: ..---- . 
if you prefer to send $1.95 now, we pay postage. 


POPULAR SCIENCE 


POPULAR SCIENCE 


EX-MAKING, 


2» Classiff ; rag NEY SAVING 


Classified Ads only 35c per word per insertion, payable in advanc 


OPPORTUNITIES 


Minimum ad 10 words. To be included in October issue copy should be in 
our office by August 11th. October issue on sale September 1. 
POPULAR SCIENCE MONTHLY—351 FOURTH AVE.—NEW YORK CITY 


MAIL-ORDER or 
1,000,000» families, “throughout "Unite 

States "$14.00 inch. Newspaper, magazine, 
iy ratebook, free. Chicano Ad 

Wertising Agency, "20-SP West Jackson, 


‘ad Feachina 


Chicago: 
LEARN Auveriling at Boag, iy 6 


booklet. “aud requirements. tree. 
Davia Schoo}, of Advertising, 1318 Risse 


‘words, 140 nowy 
Lists Pree.” Advertising 
‘Cottage Grove, Chica 
"AGENTS WANTED. 


TEW King of man's shoe increases Nelghy 
two inches. Also styles that sip of 
offs" Payi tales ead, fauh ‘vets day, 
Soinpiete tales kit, including, simone 

en, for men ,and ent tres. No 
experience needed. Write aales division, of 
ianutacturer entablahed 38-years, Victor 
Thomas Shoe ‘Go.. Bept. DC-ii, 8808. 
Clark Bt,, Chicago, 11 
MAKE extra money easily, Sell §0 Amorted 
Personal Christmas eards for only $1.00 
Fourteen Bos assortments 30c. up, "Gad 
ards the each, Send for Free Samples ex~ 
sliaite sV ifte Bersonat Cards and imprint 
fest 61 assortment au ap- 
Yingland art Publishers, North 


area, 


fed Stationery. eeque 
Ne 


Ee ered 


CALL: on Friends with sensational lowest 
qptlged Personal Christmas ‘Cards, 


lence unnecessary. Gamiples on approval 
Wallace Brown, 233 Fifth Ave., Dept C- 
New ork! 

An 


(0 Christmas Garda with name for 


31.001) Pour complete, sensational ines! 
gr apackling dentenst ‘values! 


BUY BY MAIL 


Looking bere jor mail erder bar- 
gains is like looking for food at a 
Keeenet, 1s the neteral sbing 10 
do! There's many wortbubile op- 
portanisies om these. pages, You'll 

nd all hinds of attractive bu3s s+» 
products and sertices for your bowie, 
‘ar, radio, work shop, camera, bobs 

es ad what not «stm fact erery- 
‘thing you need for your personal, 
family or Basiness nse at low price. 

Pleate mention POPULAR SCI 
ENCE CLASSIFLED ont wring 


‘Simply 

us 
very 
fady needs one. Nubrocess Silver leaner, 


Dept. 101, Aurora, 1 
IP You are Ambitious you can. mm 
money with « Rawielen Route, We 


Hare 
Heawieughes 
‘AOENTS: 
ontainiag tt 
home-oitee 


iy work, for 
‘nox 1-2-PSC, 


riculats. and 
Kye, G, Decatur, 


‘x 
‘$0 Fourth Avenue 


silver" print 


Ratsed 
7 fisteselling box assort= 


Se ee tie! eat igs Sr 
eet, eA gut Sas ae, 
Bic Sa 


Fd assortment, $1. Your 
Selection assortinents, 
rersonal Christmas Cards tow as $0 for $1 
Pree samples. ‘Wetmore &” Sugden 745 
119, Rochester, New York. 

lick! Sell. super-vaiue 
Christa Cards. Soest 
Finest S8-eard Assortment, 8 
She. Complete line. Samples Or 
approval, Waltham Art Publishers. 160 N. 

fshingion. Dept, 484, Boston, Mass 

‘SELL Christmas Cards, $0 cards with name 
31.00 with ‘metalle underiars, embossing 
and ‘cutvauts. 14 other assortments, Out= 


Monroe, Dept. 1 


Manding 2 card box. Large profits, 9 ex- 
perience needed, "Pree samples. Southern 


espns Ten 


START pour own Barman Clothing Bus: 


* fey Experience. unnecentcy 
slog Buberioe i2b0-RiD del= 


SeLL 30 for $100, Peronal_ Chxietmas 
CardeePree suinptes. 39 Boxes 300. 

Famous 21 Awortment on approval. Special 
Olter, Hedenkamp, Dept, M-b, 343 Broud- 


Say, New Fork, 
Brat #900 you maker 


Wika ee 

MENGE Mar he 
Bene eee Sia cia 
Bees capa, eee it, 


Lincois. Chicago, 


ireeting Cards, Dept, 616 
L 


. .Name-imprinted Christmas Cards, 
ene aera 


Commissions bis Al 
Metville Go. Dept” 065 Chncinnatl Obie. 


WINDOW Sien Letters. New « Roman” 
‘Stvie, Large sises-penny veach—abs0- 
Jutely eattifal, “Pree samples sinew ata 
logue. Atlas, Hratnted 

YOULL ke resilvering mirrors 

‘ware, making chipped glass. nate) 
pens White Sprinkle, Piste, 210, 


pines, 
farion, 


EE Water apd our concentrates Habe 7H 
wueta. "We supply al ett. 
Enormous profs. Qualco, F-20030 Russell, 
Detroit 


BIG" Woney applying taitial on automo 

es, asic hg foday. Free sample 
He Sout iell printing and ndvert tng specil= 
Het we have an excellent sideline featuring 
‘Decalgomania Name Plates in small quanti 
tes, “Malco”, 47 Atlantic Ave., Boston, 


(CHRISTNIAS Card glespeonie—aet_ Free 
tors 


forgeous folders. with fame, 50 
Mig. for 4135. Oulstandine 
pillar Arsortments. 

rontssent of 
5, Westfield, 


‘also. 


MAKE Mone! Show exclusive Christmas 


‘AMAZING values. Sundries, Notions Nov- 
‘eltves, Gifts, Military and Patriotic tems. 


PERSONAL Christmas Cards and bar ar 
sortments. A, B. Plateless Cou, 243 Canal 
Stuy New York. 


REVOLUTIONARY new auto way cleaner 
and Glaze. ig quick profits, Staminite 
corp., Dept. D, New Haven, Conn. 


SEPTEMBER, 1951 


Please mention Porvtar 


HLGIN, (Waltham Wri Watches, 4335 
2 for Louis 
period, a Pa. 


SELL, dresses Tow as $1.30, Hundreds pen 
ational bargains. \ActHal. samples, rep. 

Sead dress sive, age, Harford, Dept, B-208, 

Gincinnatl, Ono 

SELL Patented Vitamin-Mineral Drink 
‘Concentrate direct, Delicious, Telreshing, 

henithy. Great repeater. 


sce Moxtnty when writing to advertisers 


oe a a 


‘Big. profit. 
Biss, Hobson cards, Bet. 1 


‘Gunton, 


31 


YE, Menlcan Cures, Novels. 00% | MARINE ower, asly cravert any ord 
Pegi! MaSetees Apaitado Ute: Mowe | “Rete amstie and roreign) eh Onze 
covet Paris ang Rit Compicte' Catalorue Soe 
DigRSSES ioe—Ghows foe, Couty We, Hats | {enis),"Gemitnson. seut-f Lawrence Si 
og, Fuge Culapeus-Crowny e4-PS tou" | Palldelgn, Fee" "7" 
rot Sis Now Yon ogees ee, a 
rRISTMAS curds fell $0 aisried fais | » e¥e 
Cera mane ippigied oper ge. | es Cranea- meas ed BE Gonmeeal 
ples fre, Bunbars New Brunswick. NI. sare 
SeNives cate sists aunts incr | MARI Gs Pars for aT wate 
one Bis: | Méneines. uy Ware and save, Conversion 
sic i Maes — | evae grctera tone eat 
ANTIQUES, RELICS goog as, RowPosis. Duc 
INDIAN ‘Goons Te GeetGraft Boats, Millburn WS | 
TBI Fai, Coutdeste, SU | “~ BODE-OTLDING COURSES — | 


crystal 


sg iltrations fy Top ancient error 
‘Tomanawk head S0c, H, Dusiel 
Bore are 


pale i edb S Abela 8 


Aventie, Ne 


SpTROTSET 
TRARN frue 


Tita tne Mtoe stad S00CK Beh 


Buy Wien 


eae 
Boe Coote, Speval Odera! Pe 


BOOKS. PERIODICALS 


“Sy Waterie, 
a 


stem, Debt, 


at! orion SERVICE 
SHORT Stories, novelettes. serials wanted 
for immediate publication. Expert. ser 
r ydlawazine Features, 210 Filth Ave., 


WRITERS! Send Toe for “Story Writing 
Bat eyang. vor $0.08, Gaynor Co 
Spring, Los Angeles, Call 

RIES Marketed. Pree Examidation 

‘Send manuscript, Hursh, Box S-1013; 

Harrisburg, Pa, 

‘AUTOMOBILES 

AUTOMOBILE Racing Book, Fifth Edition 

veatnens Teiis how to build dirt tree 


TRLOAS, #3, Super a rs. Spine 
increase 207¢7 power 
ive make, Year. Weeneh In= 
i ante afanutac 


Tore Any car 
stale SB) minutes Jona. 


tater, 6710. Berl, ine 


it photos. 
pfetares 


HOUCHING slonihiy Maearing accigimed 
‘il over America Best Ever Published: 

splig, Pobceal Finance Bebahichery. Year, 
Balla. Copy, Din ey. W. 
STEREOSCOPIC (ree dimensional) Art a 


wee. Ba mp. Oddity 

| 
SRAPPY books. pictures. noreliey ge 
Wibae wae Wel only $35: 
Base. Go... Dey edonore, ht | 


LUZIPUL: Art photos, samole 3c; real 
‘film, 2 feet 28¢. Shut, Beach City, 


PRETTY Girl art photos, books, noveltion. 


nctory method and better. Casts 
i to lnvestaniee Wille for Tipe ee 
falar No.3 ia ‘Company, 301-204 
Stancheser Bide hand Sto 


Carlisi, 4519 
ia. Ps 


| Benigepact ssngas” gir pio 
| SSUES Aras ee Sei | 


‘BUILD IT YOURSELF 


PORE, lt eenversions — Por —— 
ts Hs Se Ae eR 

REFINE Used gil without cost, Particulars. 

gets Furie aa 


BUILD Your Own Machine Toots. Baul 


E | ‘We: tara 

| anes. 
| fe yand 
| saw‘and etal and ‘wondworkinn 


pay EE Eh 
Pe Aeaorieeds ee alae 


Se Bix HCA ESe Micelse 


Big sworiment $1. Catalog i0e. PS. 
ran.” 36) We 47th, Chicago, | ot 
HOLLYWOOD “Art Photon. Aarimeny 
$150, Manayunk, 


Brings rood’ returns, Ble ehain store orders 
Row being Placed, “Atiitious acm. ave 
Santee ‘Dept 8 ods Waanington Ave, 
Rew York. 8 ¥- 

BUED 

ta ita ‘over 600,000 

Tinese atoail ads have built big businesses 
forsmany men 

fia: Bend us a. 

beta. We 

‘Surat th 

Glass. Agr. 

§P383D 


| SS iat oat torBertal 2, uate Beare 
#., Metal Cast’ Products Co, 1096 Bost 
Hidad, New York City. 


Srithout charge. 
PRMEMOrTOW fer 


hear pet 
abl (idee Bree Poe 
Fee Uietee ut 
Nrpea fansel goptaac ened ase 
covets intra atutietnaw yeu te 
Peli Retrcreins stor sel. Maw 
Behe iy apt an 3 
3s AUGaih Shes tage Pt 
ace Arca arte 
tide Malach le 
Hee care, eas 
Phton 5 Abie 


| AMAZING, sour Tlie pratt, Neale. 
(Qperate,se=ie Pree Prema Ventre of 
atten: “480 


a" unmetal Co 
it 


_ z | Stee cern engi pen, ae 
~ TAVIATION Seopters. midget cars. We Mi ea Theron Basen wa- 
SFP Gia mean. Senet Sea oe ee 
Engineer. We train you and assist Grad~ papenpene, Bins. 
cule plan oat Rees | ME nome os “Ec, Oo 
Seabed Sets deni ath pat nest ”Ses | 3 Sa. Beal aig he 
iMeratlone Lincoln Miriane We Fie | ats, Diane, wheeis. New | ut sear.) Bovkles tree, Ragsdale Candin, 
School, 2106 Aircraft Bidg., Lincoln, -20c, Midwest, Box 1959-BN, Chicago, East 


FREE beautiful, new 1941 Cataioe 
ors Clothine, Jewelry. Noveltten 
i "Aviation: 


Bown: best 1-188. uth Bey 
Raver gy, Dh 


BATTERIES, GENERATORS, ETC. 


EDISON fetin 


MIDGET Cars—Motorscooiers. Plans. pari 


SETALLIEGNG Babythoet Rates Ton 


SRELUE Mammen Rirataig | meting Mat ep ahah Act 
tease morte ae wee | Sm mietonen te aac 
Shipp ‘Mideets,, Box vas | BR ce eR Lae we Ger 


MOTORSCOOTERS. Midget cars! Easily 
Duilt. Complete plans and iterature on 
wheels: fires, motors. transmissions, ete, 
Toes Honsaker. ‘Masoatown. Ps 
BUILD your own Tractor from second: 
hhand automobile paris and save money. 
Garione: wWite Nolan's Ga: 
reham, Bass, 


You can't 
Hage, Bast 


bre 
Re 

Sow ta Suita 

print So. 


WHEL you give us 97 first 8600 yon makes 


‘Rooms oui sd Ret Slag 
plc, EEE. Asis b Mas 
St, Butlalo, N.Y. = 


MANUF aCTURE—Latest, Greatest, Mon 
fey-maging necessities everybody, every= 

wilere buys! "favestment small” Profits 

large: Miller's Chemists, ‘Tampa, Pa 

BE s Notary Public, make more money, 
‘advance in life, Diploma Awarded. Short 

course, Booklet. institute, D-108 N. Deat= 

Born chicago. 


FOOLPROOF Rubber, mold making. 


STOP Job Hunt 
‘writing service 
Buniness’ Service, 

Texas 
i] WAYS to make money, iW Romeo 
mice, business of your ovn.” Full pare 
cules "tree “ette “Co, A Gland 
BE New Yor 
COLLECT Your Share of #48. Operate Cal: 
Teetion Agency credit ‘urea Higa 
dip learned. Capital wsnesesy 


Siar: own tyoipe and 
egature: Richard 
‘Dallas, 


Bad “Staple, 


| OB ,golerine, photographs a. fascinating 


honbr “or brastable businsas, Learn a 


"Fequirenents. National Art 
School, 1313 hichigan. Dept. 1743, Chi 


ONE hunared ative UE phat 

Kets sent free fora, Bostears 
thew make. model-and ‘nim "sires of sour 
ae ‘Berlon Strickland, Box 427, Leng= 


ID Marble — Marvelous. colorful! 


rushed, sprayed, molded. Rubberiastic | 


molds! Composition Flooring! Partiesiars 
ioe, Marbieeng Gecvie. Bdwarceile. 1 


TAMERA Repairing, Bellows made to or- 
CHer, abutters repaired. Beloes ade’ 
ft all ‘standard: cameras! United ‘Camet 


COTTONTAL, Jack Rabbit 
‘Restocking, “Vol Brashears, 


Bult Prog 
Berry 


of the Hee 
ception called PGneness" 1 
rea and prosperity for 


pa ete ae 
Se er ee ees 
i te Se 
tae 


Fertiaden food. Heaity ‘Boake 
‘pr. Beerbes, Bok 41, 


without Oblieas 
thon." oagers-Bennett, 259 Pourth Ave. 
Pittabureh, Pa 
SL, My Sal 
Books, 
rest Es 
How nie capita 
Ge sell shy “nventhon? 
urea, syractine: N.Y, 


for my business? 


and where to gbiain capital Par= 
cule tee, ‘Bat Service, Wapetoneta, 


‘80-8100 WEEIELY using Sawant Stamp 
aml Clement, “843 Arthur, Roe 


Thilstaker tp. mailorder, 
ayes, BOX 1435-8, One 


PROFESSIONAL Mailorder maeavige— te, 
‘Mailorder directory-—ise, Kraft Publica: 
tions, Syracuse, WN. 
LWANDY men—farn mone howe operat 
Sommunity “Pix-tt" shop, Stafford, 
‘Rawlings, Carbondale, 1 
TURN (Tin cans into money, Tnstractions 
‘be, Chaney, 1130 B. 10th St.. Jackwone 
ilies Pia 
BUSINESS SERVICE — 


‘Advertise ygut 
nt tnege estumns," Por 


Ta aie 


9.5 ena i290. Film 18, Fo 
Eid ier 2 Bie ate 
niet, Besa aigelaer capi. 

deny, Comput” Rapid shyt te thoi 


sada ot ary ished ‘tree Bass Bar 
gainer No. 24 Chmerns No. 248 
ee “Gumeras, Write tor Sour copy. Money 


hotweraphce 
‘eres: 


‘afms. 


ile Headquarters since 
sh, Dept. Tis, Chie 


‘os Fine Arts Bide, Detrott, ‘Mich. 


Write Enterprise | 


FREE folders. Processing, 
5. Bxehange, Sox iti, South River, 


CHALK TALK STUNTS 
TAUGH producing, program, $1.00. Tiius- 
SENSE, Gainiow Ie. "Cartoonist" Balda, 
"CHARTERS 
DELAWARE charters: complete service 
20 Subiniied formas, Chas. 0. 


CHEMICALS & AFFARATUS 


MORE FOR 
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Surface tension supports this 
paper ship on on 


but @ few drops of Aerosol 


MAGIC CHEMICAL MAKES 


White 


FOR A THOUSAND JOBS IN HOME AND 


By KENNETH M. SWEZEY 


ROM dyeing textiles to fighting brush 

fires, from soothing sore throats to pre- 

venting dust explosions in coal mines, 
water made “wetter,” by means of a magic 
synthetic chemical, is helping to perform a 
thousand industrial and home jobs cheaper, 
better, and easier. Known as Aerosol OT- 
100%, this strange product of laboratory 
wizardry is by far the most powerful “wet- 
ting agent” ever made commercially avail- 
able. 

To most of us, water is synonymous with 
wetness. To the industrial chemist, however, 
plain water is often perversely “dry.” Try to 
color feathers in water dye, for instance, and 
the dye rolls merrily off. Spray insecticide 
on crops, and the solutions collect stubborn- 
ly in drops, leaving large leaf areas unpro- 
tected. Attempts to clean fabrics, metals, 
and glassware with water mixtures are 
often thwarted by the resistance of water to 
wetting the dirt. 
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INDUSTRY 


The reason for this inability of water to 
wet many things is surface tension, the 
molecular force at a water surface which 
tends to prevent the surface from breaking 
and spreading. When a surface coming in 
contact with water has sufficient attraction 
for water to break this tension, the surface 
is wetted. When an oily, or otherwise water- 
repellent surface contacts the water, the 
water surface remains intact, and the for- 
eign surface remains dry. 

‘Technically, Aerosol is a dioctyl ester of 
sodium sulfosuccinate, an amazing organic 
compound created in the laboratories of the 
American Cyanamid Company. In its pure 
form it is a solid, resembling paraffin in ap- 
pearance. For home or small-scale com- 
mercial use, it is sold as a 10% clear solu- 
tion, dissolved in water and a mutual sol- 
vent. The cost in this form is from 60 cents 
to a dollar a pint, 

Designed as deliberately as an architect 
would design a house, the molecules of Aero- 
sol OT are chainlike affairs, having a water- 


41 


soluble group near the middle, 
and a longer oil-soluble group 
on each end. When such mole- 
cules are mixed in water, the 
water-soluble portion has a 
tendency to cling to the water, 
while the oil-soluble portions 
are attracted to any surface 
with which the solution comes 
in contact. 

‘An amazing characteristic of 
Aerosol is the minute quantity 
required for results. Mix one 
part in 10,000 parts of water, 
and the surface tension of the 
water will be cut nearly in 
half; mix one part in 1,000,000, 
and the tension will still be re- 
duced one-third! 

Adopted almost immediately 
by the textile industry, where 
the need for wetter water en- 
ters almost every operation of 
manufacture, the use of Aero- 
sol quickly spread to other in- 
dustries, Paint manufacturers 
used it to help disperse pig- 
ments in oil, and to control 
paint textures. A number of 
foundry processes were i 
proved by the use of small 
quantities of the chemical in 
wetting foundry sand and in 
emulsifying the water and lin- 
seed oil ordinarily used as a 
core binder. In all kinds of 
dry-cleaning and wet-cleaning, 
Aerosol made operations quick- 
er and more thorough. 

Today Aerosol finds uses as 
strange and varied as hair 
washes, galvanizing fluxes, 
printing inks, wheat steriliza- 
tion, tobacco flavor penetra- 
tion, insect sprays, cough mix- 
tures, antiseptics, cosmetics, 
metal plating, asphalt road 
emulsions, and photography. 
‘The Pennsylvania Forestry Department uses 
small quantities of Aerosol in water to fight 
brush fires. The Mount Wilson Observatory 
staff uses it to clean the surface of the 100- 
inch telescope mirror before resilvering it. 
An instrument company is adding it to the 
solution in airplane manometer tubes to 
speed up the response of the liquid. 

As an accessory agent, Aerosol OT-10% 
clear, finds many uses in the home. Mix a 
quarter of an ounce in a gallon of water, 
and you have an excellent cleaner for win- 
dows, car windshields, spectacles, and glass- 
ware of all kinds. In the same dilution it 
makes a good wash for the car body. 

Three ounces in a gallon of water makes a 
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RESULT:  sistonce of fabrics to wetting 


pure form, Aerosol OT-100%, the magic 
ical resembles paraffin. It is the mo: 


powerful wetting agent available commercially 


A little dissolved in water overcomes the re- 
seen abov 


At left is plain woter: right, “wetter water 


fine rug shampoo. A small area of the rug 
is scrubbed with a brush to produce a co- 
pious suds, which are removed with a damp 
cloth. Because it is neutral, it is not harm- 
ful if it dries into the rug. 

Ordinary ink may be made to write satis- 
factorily on glass by adding a very minute 
quantity of Aerosol, the exact amount de- 
pending upon the ink. A little added to 
carbon tetrachloride makes a good cleaner 
for typewriter type. 

To help remove wall paper that sticks ob- 
stinately to the wall, wet down the paper 
with water containing one ounce of 10% 
Aerosol to the gallon. For a good non-alka- 
line aluminum cleaner, that may also be 
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Three ounces of 10% Aerosol 


WASH s'oction of woter wokes's 


for rugs. Neutral, it needs no ri 


Added to carbon tetrachloride, the magic 


CLEANER <temicct motes oven this powerful deoner 


do its work better, as on typewriter type 


used for all kinds of porcelain and tile, mix 
five percent with 95% feldspar (200 mesh) 
Amateur and professional photographers 
are now finding dozens of uses for wetter 
water. Mix 10% Aerosol in the film develop- 
er in a proportion of one or two parts in 
1,000, and-the developer wets the film quick- 
ly and evenly, reducing the danger of “pin- 
holes” due to air bubbles or specks of un- 
wetted dust. Mix it in the paper developer, 
and prints wet almost instantly and uni- 
formly. And less developer is needed. 

In the paper-fixing bath, where prints are 
often piled on top of each other, the addi- 
tion of about .025% Aerosol greatly in- 
creases the chances of thorough fixing. In 
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Woxed cardboard, at left, repels dye dis- 


DYE: seg wide seetr_ ote 


in ERTS 


strength of .01-.05% (depending upon hard- 
ness of water), it speeds up such jobs as in- 
tensification, reduction, toning, and sensitiz- 
ing. It eliminates the need for preliminary 
wetting, and produces greater uniformity. 

Perhaps one of the greatest darkroom pos- 
sibilities of wetter water is in the preven- 
tion of water spots in the drying of film. The 
uneven drying caused by globules of the 
wash water collecting on the surface often 
produces permanent marks on the film. 
If the negatives, after washing, are im- 
mersed for a minute or two in a .05% solu- 
tion of Aerosol, then given a quick rinse 
under running water, they may be hung up 
to dry without being swabbed. 
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Ed Barbehenn, an engineer, is an 
ir spotter in Maplewood, N. J. His 


post is the municipal building tower 


What You Should Know About 


OUR JOB IN CIVILIAN DEFENSE 


By DAVID M. STEARNS 


ROM the nation’s capital out to the last 
whistle stop in the rural areas, civilian 


defense organizations are swinging into 
motion. Manned by volunteers, they are 
mobilizing the country’s men and materials 
in preparation for any emergency that may 
come along. Air-raid drills, blackouts, plane 
spotters, first-aid units, emergency housing 
committees, auxiliary police and fire organ- 
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izations—they are all part of the picture 
that is rapidly being projected on American 
community life. 

Organizing the entire population of the 
nation into a defense set-up that will pr 
vide a maximum of protection with a mini- 
mum upsetting of normal life is too big a 
job for one man. And it can’t be done by 
passing laws, either. To be successful it re- 
quires the codperation of every citizen. Each 
village, town, or city is an important link, 
and each has problems of its own that will 
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MOBILIZING AN AMERICAN COMMUNITY: Here's how typical American town 
went about mustering its monpower (and thot means womanpower, too) ond the neces- 
sary equipment to meet any emergency that may arise in the uncertain times chead. By 
means of a questionnaire, citizens registered their special quolificotions ond volunteered 
for defense services. Station wagons (handy as ambulances) were listed with their drivers; 
first-aid groups were trained, ond a Military Police Reserve Unit was quickly organized 
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They're all ready for service: Mrs. Alan R. Kemp, ot left, is signed up to drive the family station wagon 
as an ambulance. Dr. E. J. Schneider, a dentist, is a member of the Advisory Committee, which works 
out any problems with the Defense Council, John B. Drake, a baker, is in the Intelligence Division 


have to be solved by its own residents in time 
of war. That is why it is a task that has to 
be done by the myriad local defense councils 
that are now slipping into harness and getting 
to work. 

In general, these are under the Office of 
Civilian Defense in Washington, which sug- 
gests plans for solving common proble 
Below that are regional and state organiza- 
tions, which in turn pass advice, and in some 
ng to the municipal organi- 
zations below them. With the state councils 
rests the task of coUrdinating the efforts of 
the smaller units, If one town should be 
badly knocked about, the state officials must 
know where to go among the surrounding 
communi to find assistance for it. If a 
town has to be evacuated, state officials must 
know where the unfortunate residents can go 
for shelter. 


cases orders, al 


As emergency first-aid units ore organized, 
their members take courses in caring for the 
injured, under o Red Cross instructor. Below, 
prospective stretcher bearers practice the ort 
of maneuvering o liter with a “casualty 
into a station wagon serving as an ambulance 
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Some states still leave it up to the munic- 
ipalities to organize their defense councils. 
Other states, like New Jersey, have passed 
laws requiring each community to appoint 
a defense council. If they fail to do so, the 
state defense council steps in and does it 
for them, It’s still a volunteer job, however, 
because even if the state designates local 
defense officials, the latter will, in most 
cases, serve without pay. 

In many communities, questionnaires have 
already been sent to every householder, re- 
questing detailed information on how many 
Persons there are in the family, their ages 
and the state of their health, how many 
cars, motorcycles, trucks, or busses he owns, 
what kind of defense work he and his fam- 
ily are capable of doing, and for what they 
are willing to volunteer. 

All such information, and much more, is 
necessary to give the local defense councils 
the knowledge with which they can plan 
how they will go about evacuating the town, 
if that becomes necessary, or how many 
persons will have to be fed and housed if 
the town is bombed or cut off from its nor- 
mal source of supplies. First-aid workers 
must be recruited, or if there are not enough 
persons trained for that type of work, in- 
struction must be given to volunteers. Things 
like that can’t wait until the bombs start 
falling if they are to be effective. 

To get a first-hand impression of how 
Americans are going about their new job of 
organizing for home defense, POPULAR SCI- 
ENCE MONTHLY visited a town in New Jer- 
sey. It might have been in Georgia, Maine, 
or California, and what was found there 


A suburban commu: 


, Maplewood is 
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may be duplicated in your own community. 
If it hasn't been yet, it probably will be 
before long. 

The town picked was Maplewood, a resi- 
dential community with a population of 
22,000 persons and a lot of civic pride. More 
than 1,000 of those persons have already 
signed up for some form of defense work, 
and more are enrolling daily. 

‘The Maplewood Defense Council, which 
guides their activities, is made up of the 
kind of men who might be doing a similar 
job in almost any American town. Its mem- 
bership includes a florist, an insurance sales- 
man, the operator of an automobile agency, 
a dentist, an engineer, and the director of 
the town's community service organization. 
The chairman is employed by a textile firm, 
and commutes to work every day. They are 
all family men and have lived in the town 
long enough to be well acquainted with it. 
None of them was a trained defense worker 
when the council was appointed last No- 
vember, but by devoting their free time and 
some money out of their own pockets to the 
task, they have learned a lot about home 
defense by now. 

‘The council's first task was to survey the 
town’s assets, in the shape of the skills and 
the material possessions of its inhabitants. 
‘That called for a questionnaire. The infor- 
mation gleaned from these, one of which 
was sent to every house in Maplewood, was 
carefully indexed and cross-indexed in a 
file at the council headquarters, with a 
duplicate file kept up to date in case any- 
thing should happen to the master file. 

First-aid classes were the first units to 
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Maplewood’s arm-bond in 
Transportation Division, Defense Volunteers (Mil- 
itory Police), Intelligence Division, District War- 
don, Canteen Unit, First Aid, Emergency Housing 


start training under the council's direction. 
Volunteers for this work were called out by 
announcements at club meetings, in the 
newspapers, and from the pulpits. The very 
first class had an attendance of 70 persons, 
and since then more than 400 have com- 
pleted Red Cross first-aid courses, and more 
are now taking them. 

Next the town’s station-wagon owners 
were polled, and 24 out of a possible 40 
volunteered the use of their vehicles as 
ambulances. In most cases the owner or 
member of his family volunteered as a 
driver. With the first-aid workers who had 
completed their training courses, these were 
organized into first-aid units ready to go 
anywhere at practically any time. 

‘To guard the town’s public utilities and 
property and to perform patrol duty when 
necessary, a military police reserve unit was 
formed. This group, now more than 100 
strong, is made up of able-bodied men be- 
tween 18 and 42 years old. All must attend 
weekly meetings and drills, or give a written 
excuse for absence. Too many unexplained 
absences, and they are dropped from the 
rolls. The men have all agreed not to hold 
the town responsible for any injury that 
may result from their defense work, and to 
report for full-time duty at the call of the 
council 

Before enlistment, each member had to 
pass a rigid physical examination, and if 
accepted, his fingerprints were taken at the 
local police station and then filed with the 
Federal Bureau of Investigation. Each 
member has to pay for his own uniform, 
similar to the Regular Army uniforms with 
the exception of a gray instead of a khaki 
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ike this, with either regular clothing or 0 
special uniform, they would identify defense work- 
ers at a glance and show which service they were 

This is the band of the Transportation Di 


or olive drab shirt, but the town buys his 
riot stick and pistol out of a $2,500 appro- 
priation for defense work. Under the leader- 
ship of Major Charles Coburn, a Maplewood 
real-estate broker who served with the New 
Jersey National Guard field artillery in the 
last war, this group could now give pointers 
to many an Army outfit when it comes to 
drilling and military procedure. 

All municipal buildings in the town have 
been inspected and their usefulness as 
emergency shelters is listed at council head- 
quarters. Members of the Maplewood Amer- 
ican Legion Post have been assigned to each 
building so that some one will always be on 
hand to open the buildings and supervise 
their use in time of emergency. Registra- 
tion cards are kept in all such places so that 
all persons taking shelter there can be 
listed, and the information filed at head- 
quarters. That simplifies the problem of 
finding missing members of worried families 
that have been separated. 

Canteens for emergency feeding have been 
organized at churches and clubs. The ama- 
teur radio operators of the town have been 
formed into a communications net that will 
continue to function even if all regular 
channels are disrupted. Boy and Girl Scouts, 
already trained in many fields useful in time 
of emergency, are on call whenever they 
are needed. 

To make sure that no undesirable charac- 
ters work their way into the defense or- 
ganization, the council has an intelligence 
division, with “under cover” representatives 
scattered throughout the other branches of 
the volunteer workers. Only their superiors 
and the F.BI. (Continued on page 212) 
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Men who have volunteered for the Military Police 
Reserve Unit (Defense Volunteers) get a stiff physical 
exam in the basement of the Junior High Schoo! 


= and those who pass ore taken to police head- 
quarters to be fingerprinted. This organization 
would help police to keep order in an emergency 


Moree 


Much of their drilling is done in the school gymnasium. Military uniforms ond discipline ore used to 
give the soldierly bearing and habits of obedience that would make them on effective force in a crisis 


Target practice on the pistol range of the Maplewood Pol 
jportment improves the marksmanship of the 
nse Volunteers. They must be straight shooters 


railway stations would be part of their 
work in wartime, Here two of them are practic- 
ing patrol on the Lackawanna station platform 


Our Cavern ‘THe Navy's new Brewster dive bomber, SB2A1, shown on 


this month’s cover, is “peeling off” from its squadron to at- 
tack from a height of a mile or more. These planes, in their brilliant peace- 
time dress, contain such improvements as leakproof gasoline tanks, armor 
plate, heavier fire power, and power-operated rear gun turrets; four .50 
caliber machine guns are in the wings, two in the turret. They appear as 
based on the carrier, the U. 8. S. Lexington, the tail empennage (assembly) 
being painted bright yellow. The squadron's skipper ship and leader of first 
section is identified by the red ring around the engine and the red band 
around the fuselage. Above, the same planes are shown in their present 
wartime dress, with no markings to reveal squadron, base, or carrier. Both 
paintings were executed by John T. McCoy Jr., noted aviator-painter. 


POPULAR SCIENCE 


A Pioneer Plane Builder Sees His Prophecies Come True 


By ROGER BURLINGAME 


"THE AEROPLANE will practically de- 
cide the war in Europe. Veritable flying 
death will smash armies, wreck mammoth 
battleships, and bring the whole world to a 
vivid realization of the awful possibilities of 
a few men and a few swift aerial demons. 
For the old-time war tactics are no more. 
‘The generals who realize this quickest and 
fight first with flying death, will win. 
T read this last week in the office of Glenn 
L. Martin at Middle River, Md. It was a 
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clipping in a scrapbook. That queer word 
aeroplane” made me look up at the date- 
line. August 7, 1914! 

But that was the day of “crates,” of cat's- 
cradle construction, of wooden struts and 
fabric wings, when the only recognized use 
for the military “aeroplane” was reconnais- 
sance and observation—perhaps the direc- 
tion of artillery fire. If bombs were to be 
dropped, they must be carried by lighter- 
than-air ships. 

I looked out the window and came back, 
suddenly, to 1941. Out there lay some 40 
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acres of buildings forming one of the big- 
gest and newest aircraft plants in the coun- 
try—working three shifts through a 24- 
hour day for American defense. The factory 
was owned by the man that made that un- 
canny 1914 prophecy—Glenn Luther Martin. 
‘The prophecy gave me a key to the mys- 
tery of Glenn Martin's astonishing career. 
It helped me span the years between the 
26,625-pound bombers, motored with twin 
18-cylinder, 1,850-horsepower motors that 
come steadily off the Martin production line 
today, and the fabric-winged, kitelike ma- 
chines he was making for war use in 1914. 
It helped me, too, over the years between 
those crates and a box kite flown in the 
Kansas wind by a boy of six in 1892. 


‘TANDING out from the prophecy and 

proved by any investigation of the steady 
course of this man’s life is one all-important 
fact. From the start, he saw the potentiali- 
ties of the heavier-than-air flying machine 
as a war weapon. In all his work with 
vil aeronautics, he has never lost this 
rly vision or failed to come back to de- 
fense as the guiding reference line of his life. 

‘A second fact that must be remembered 
about Glenn Martin is that, before every- 
thing, he has been a manufacturer. The 
public lost sight of this for a time during 
his spectacular career as an expert and 
“daredevil” flyer. Glenn Martin never, for 
an instant, lost sight of it. He learned to 
fly because he wanted to understand the 
design and manufacture of planes, He flew 
in hundreds of public exhibitions and con- 
tests because he wanted to create public 
confidence in the airplane and so stimulate 
demand and build markets for the industry. 
His personal performance in this period is 
one of the most remarkable demonstrations 
on record of a manufacturer's faith in his 
product. Through it all, his factory never 
stopped producing. 

From the present Glenn L. Martin Com- 
pany plants with their 5,000,000 square feet 
of floor space and their $400,000,000 back- 
log in defense orders to the kite factory in 
the corner of Mrs. Cyrus Martin's kitchen 
in Salina, Kans., we must go back nearly 
half a century. Salina boys had seen the 
box kite of Glenn’s own design and manu- 
facture flying high over the prairie and they 
wanted kites like it. At six, Glenn Martin 
began producing them. He worked his pro- 
duction up to three a day and his price to 
25 cents. 

In his teens, the news came to him of the 
success of the Wright Brothers at Kitty 
Hawk. Secretly, then (for such things were 
not thought healthy-minded), he built him- 
self gliders and prepared himself to make a 
motored plane. 
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By his early twenties, he had saved some 
money. His family had moved to California. 
In Santa Ana, in 1908, he was ready for his 
great experiment. He could not make his 
plane outdoors without danger of being led 
off to the doctor for a mental test. So he 
looked for a building with a large room. 
There must be no posts. Anyone who has 
seen the Martin plant buildings of 1941 with 
their 40-foot clearances and their 400-foot 
steel trusses supported only at the ends, 
knows what kind of a building he wanted in 
Santa Ana. He found it. It was a church. 

‘He rented the empty, abandoned South- 
ern Methodist Church for $12 a month. He 
painted the windows to keep out spies on his 
sanity and worked there at night. In the 
daytime, he was in the automobile business, 
making money and learning about internal- 
combustion engines. His mother, who has 
always been (and still is) a partner in his 
enterprises, held a kerosene lamp for him 
to see around, inside and under his machine. 

In something over a year, he had com- 
pleted his first biplane and mounted in it a 
Ford 15- horsepower automobile engine, 
adapted for lightness. “I don't know where 
all those fifteen horses were,” he told me. 
“I never seemed to be able to get them all 
into the engine at one time.” He had to 


tear out the vestibule of the church to get 
his plane out. With this machine, highly 
reminiscent of the box kite, he learned to 
fly. Then he built another, doubling the 


Part of the time he was a persuasive sales. 
man of Ford and Maxwell cars. With the 
money he made at this, he was able to start 
a factory with two or three assistants. 

I talked with Charley Day, his first me- 
chanic, who is now Supervisor of Aircraft 
Production for the Canadian Government. 


“(LENN used to neglect the automobile 

business terribly,” he told me. “When 
Friday came around, I used to remind him 
of our payroll. Glenn would go through his 
pockets, shake his head, frown, and spend 
the afternoon selling cars. He always came 
back with our pay.” 

In the summer of 1910, a reporter, walk- 
ing south on Main Street in Santa Ana, saw 
a queer winged machine on the mesa of the 
San Joachim Rancho and Martin found him- 
self in the next morning’s paper. By that 
time he had no fear of being called crazy. 
He could fly as well as the Wrights. The 
publicity broke just right for him and 
started him on a long showman’s career. 

For the next two years the papers were 
full of his exploits. Before great crowds he 
staged spectacular flights. He had hundreds 
of hairbreadth escapes. Sometimes, flying 
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in fog at night, he was given up 
for lost. Working always for pub- 
licity, not for himself but for the 
airplane, he threw baseballs from 
the air, took up cameramen and 
occasionally (though this was 
against his monastic tastes) an 
actress. In sharp contrast to his 
apparent recklessness in the air, 
Glenn Martin was the quietest of 
youths; he never smoked, drank, 
danced, or swore; he dressed and 
looked like a Methodist minister, 
and women alarmed him more 
than fog over Lake Michigan. 
By 1912, flying was a sport. 
‘There were many races and other 
contests which offered cash prizes. 
Among the competitors, Martin 


Instruments ond controls of the 
Martin 8-26 bomber requi 


men ore installing equipment in 
the tail section of one of them 


Hore's how the B26 
looks when it leaves 
the factory. A me- 


planes now fighting 
Europe's air battles 


maneuverability with 
load-carrying power 
is the B-187. Like the 


8-26, 
the tradition of the 
B-10 which made o 
jensation in 1932 


For the Navy Martin 
builds giant flying- 
boat patrol bombers. 
Designed for defense 
service in midocean, 
they hove long range 
‘and great carrying 
capocity. The craft 
shown is the PBM-I 
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ing. This is Ii 
raft that run into nit 


filling defense orders for 


was exceptional because he was a manu- 
facturer—indeed he led the field in the in- 
dustry. His trade mark was on many of 
the contesting planes. So when he won 
prize money as a pilot, he had a definite use 
for it. Every penny beyond the needs of a 
very frugal living went into the factory, 
which he had moved, in 1912, to Los Angeles. 

Long before the threat of the first World 
War, Glenn Martin had foreseen the mili- 
tary airplane. In the earliest of the news 
stories, we find him quoted as recommend- 
ing flying reconnaissance and observation. 
But by 1911, he had clearly seen the bomber 
vision, The U. S. Army, as always, was 
hard to convince. Martin knew that he 
must begin by a spectacular public demon- 
stration. 

Tread the news story of this show. It was 
in January, 1912. Lincoln Beachey and How- 
ard Gill, famous flyers of the day, took part 
along with Martin. The exhibition was at 
night in a great field near Los Angeles in 
which stage-scenery forts and the “forbidden 
city” beyond, had been constructed. The 
paper said that bombs were dropped with 
the greatest accuracy, destroying the tar- 
gets while searchlights from warships in the 
harbor picked out the planes. I found the 
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, heavy metal shoes, and o helmet that 


story hard to believe and I asked 
Martin about it. 

“It was a fake, of course,” he 
told me. “We couldn’t take that 
kind of chances with an audience 
as close as that. The bombs we 
dropped contained no explosives. 
But I had mines planted under the 
forts. Every time we dropped one 
of our harmless bombs, someone 
would throw a switch and det- 
onate one of the real ones. The 
real ones had cans of powder at- 
tached so there would be plenty of 
smoke and flame, But it was a 
realistic demonstration of what 
plenty of people would see some 
day.” 

‘And the show did what it was 
meant to do—it attracted the 
Army. A year later an ordnance 
officer asked for a private demon- 
stration of real bombing and Mar- 
tin gave it to him, The colonel 
built himself a lean-to shelter 
with an earth parapet so that he 
could watch the fragmentation. 

“T had a pretty primitive bomb 
sight,” Martin told me. “Just a 
couple of intersecting cross-hairs. 
When the intersection came over 
the target I was supposed to let 
go. 

When he came down the colonel 
said it was fine but asked why the 
bombs had gone so wide of the target. 

“Because every time I looked through the 
sight,” Martin explained to him, “all I 
could see was you!” 

But in that same month of May, 1913, 
some astonishing news came from Mexico 
where the Huerta revolution was going on. 
On the 28th, the besieged city of Guaymas 
was bombed from the air, causing great 
property damage and even loss of life. "The 
attack of this dragon of war,” says the pa 
per, “created a reign of terror such as the 
city has never seen.” This seems to have 
been the first recorded bombing of a city 
from a heavier-than-air machine, The avia- 
tor was Didier Masson and his ship was a 
Glenn Martin plane bought in Los Angeles. 

That year, 1913, before the world was 
war-minded, saw the swing of Martin pro- 
duction toward warplanes. The results were 
the first armored plane and the famous 
Model TT, a training plane built for the 
Army. From that point, the armies and 
navies of the world were his best customers. 

Meanwhile, his pioneer work with sea- 
planes had established the reputation which 
the U. S. Navy recognizes today in its large 
contracts for PBM-1 “flying boats.” In May, 
1912, he made the first over-ocean flights 


at the 
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from the California coast to Catalina Is- 
land and back. The total distance was 76 
miles. On the way back, he encountered 
fogs. While these cannot be called “instru- 
ment flights” in the modern sense, Martin 
made full use of what instruments he had 
and, when the flights were over, he an- 
nounced that “a perfect course can be fol- 
lowed with clocklike precision.” 

In July, 1914, on the verge of the World 
War, the U.S, Army ordered four Martin 
war planes. Less than a year later, Martin 
announced, “I have twelve seaplanes ready 
for Uncle Sam in case of war.” In 1916, he 
forecast recent German tactics by making 
a plane designed to carry a motorcycle 
which was to be used for scouting after 
landing, or to be dropped by parachute. 

In the later years of the war, Martin saw 
his bombing prophecies come true in Eu- 
rope. He was already working on a bomber 
for the United States. But he was never sat- 
isfled with makeshifts. Rather than turn 
out a hurried job, he was content to let the 
Army use the Handley-Page machines de- 
veloped by the British. So the celebrated 
“Martin bomber” did not appear until Au- 
gust, 1918. This biplane had a span of 71 
feet, 5 inches, was motored by two 400- 
horsepower Liberty motors, carried a bomb 
load of 1,500 pounds, four machine guns, a 
cannon, and a crew of four, had a sea-level 
speed of 118.5 miles an hour and a range of 
635 miles. These were re- 
markable specifications in 
1918. Since that year, when 
he thoroughly mastered basic 
bomber technique, Glenn Mar- 
tin has steadily raised these 
dimensions. 

Having read his 1914 
prophecy, I was not surprised 
to learn that as early as 
1919, he had the plans for a 
torpedo plane for use against 
ships. This could take off 
from the deck of a carrier. 
Two years later, in July, 1921, 
in a demonstration off the 
Virginia Capes, Martin bomb- 
ers sank a battleship, a cruis- 
er, and a destroyer. 

Martin reminded me, as I 
talked to him, that dive 
bombing, made famous by 
the German Stukas, was first 
practiced in the United 
States. Picking up one of the 
little models from the table 
in his office, he showed me 
precisely how the dive was 
made, the bomb released and 
the recovery effected. The 
first dive bomber which suc- 
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cessfully carried a 1,000-pound bomb in 
a terminal-velocity dive was the Martin 
XTS5M-1, which made its first flight on May 
17, 1929. After that, the United States un- 
fortunately did not follow up its own inven- 
tion with the full concentration it merited 
until Germany had perfected the technique. 

It is probable that by 1929, the possibility 
of dive bombing had occurred to others be- 
sides Glenn Martin, But I wonder how 
many had thought of it in 1914? In that 
prophecy which I have quoted, he had writ- 
ten: 

“Tt is possible for one man, driving an 
aeroplane laden with high explosives, to 
dive like a plummet upon the bows of a 
great warship and destroy it.” 

As the thirties came in, military experts 
were busy discussing speed versus load ca- 
pacity and it was generally conceded that a 
bomber must be a slow, lumbering affair in 
order to carry an effective load. This nece: 
sitated a considerable escort of fighter 
planes so as not to be at the mercy of pur- 
suit ships. But in 1932, the Martin company 
produced an explosion in all this theory with 
its B-10, which flew 100 miles per hour 
faster than any bomber to date and consid- 
erably faster than all but a few pursuit 
planes despite its loaded weight of 17,000 
pounds. This performance has been im- 
proved in the B-10's immediate successors, 
the B-10B and the 167, and reaches new peaks 


Like © modern Jonch emerging from a flying whale, a workman 
crawls out of the toil of o B-26 awaiting its turn on the assembly line 
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Here's My Story—Glenn L. Martin's Career, Shown 
rallels Growth of Aviation 


Around 1910, crowds gasped at Martin's "dare- His first plane factory was an abandoned church at 
devil" exhibition flights in rickety crates like this Santa Ana, Calif., which he rented for $12 a month 


wept Jel 


_ fax 0h i pcan 
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Flying was not considered sane in those days. The family doctor expressed his unqualified disapproval 


The first "newsboy of the 
from Fresno to Madera, 


" he flew 100 papers Three years later, he appeared in a movie with Mary 
if. (24 miles) in 1912 Pickford, drawing $700 a day for himself and plane 
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Monufacturing—then and now. Above are shown + +. 8 you can see by comporing the MB-2 


MB-2 bombers being ossembled in 1918. In the in flight above, with its modern descendant. 
view below, nose sections for B-26's are seen The MB-2 was quite a ship in its day, however, 
lined up in the modern Martin factory. Methods with its two 400-horsepower Liberty motors and 
of production have changed as much as planes ts ormoment of four machine guns and a cannon 


Plant No. | of the Glenn L. Martin Company at Baltimore. With its forty acres of buildings it employs 
about 18,000 men working three shifts through a 24-hour day. There is another plant at Omaha, Neb 


in the B-26 and 187 in present production. 

To the public, which reads of these 
achievements, they seem like sudden brain- 
storms—fiashes of inventive genius which 
come magically at the needed moment. But 
Glenn Martin does not work that way. His 
planning is steady and far ahead of demand. 
Just as, while he was making his first suc- 
cessful “daredevil” flights, he was dream- 
ing of military aircraft, so he knew about 
the B-10 years before it came. It is well 
known at the Baltimore plant that the mas- 
ter plan of the B-26 for which the Army 
contracts now run into nine figures has been 
lying in the office for some ten years. So, 
perhaps, if you knew where to look, you 
could find the working drawings for ‘the 
250,000 pound, 80,000-pound bomb-load, 3,000 
mile-range plane which is reported to be @ 
Martin project. Martin won't talk about it, 
beyond the statement that it is a technical 
possibility. But this long-term planning is 
as characteristic of him as his silence. With 
it, he is able to give his engineers full op- 
portunity for production tooling. 


PEAKING of tooling, “mass production” 

is a term which must be applied with 
caution to airplane manufacture. The plane 
does not lend itself to the “straight-line” 
moving-conveyor pattern of the automobile 
factory, where the chassis is the basic ele- 
ment and parts are successively attached to 
it. The structure of the plane requires that 
sub-assemblies shall move in more of @ 
radial pattern toward a central point. This 
is not a wholly accurate description but it 
suggests the difference. 

But mass-production methods are followed 
as fully as possible in sub-assemblies, and 
tooling hag been carried far enough to bring 
great reduction in the comparative number 
of skilled workers in the Martin plants. 
Working drawings are made full size on the 
ship-loft principle, and photographed di- 
rectly by a giant camera on the metal which 
is used for jigs and patterns. Every part 
which is turned out is completely inter- 
changeable with every other similar part so 
that any wing can be fitted without change 
into any center fuselage section and so 
on through the assembly. Martin people 
boast that the B-26 had no prototype—no 
experimental hand-built model—but the first 
ship made was a production ship. 

The Martin plants at Baltimore (Middle 
River) and Omaha are now fully engaged in 
the production of three types: the B-26, 
medium bomber for the U. S. Army; the 
B-187, (“Baltimore”) medium bomber for 
the British and PBM-1, patrol bomber 
called a “flying boat” for the Navy. Pro- 
duction figures are forbidden (except in 
terms of dollars) as are the data on speed 
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and performance. Plans for the immediate 
future are wholly shrouded in silence, 

But Glenn Martin talked more readily 
about the far future—the time when the 
emergency will be over. 

“I do not see this slump people are talk- 
ing about,” he said. “Such progress in re- 
search, in increased efficiency of perform- 
ance has taken place in the war period ow- 
ing to the extreme pressure, that when it is 
over, there will have to be a complete re- 
placement of existing aircraft throughout 
the world. 

“Every government will have to remake 
its military air force. But in commercial 
aviation too, there will have to be replace- 
ment to adjust to the progress made in war 
performance.” 

In other words, the research into the car- 
rying of bomb loads at great speeds has 
opened up, for instance, long vistas of pi 
sibility in the carrying of passenger or car- 
go loads. Forced fuel economies, maneu- 
verability—a hundred other war necessities 
make possible immense advances in peace- 
time transportation. The ability of aircraft 
to stand up and maneuver under wartime 
attack and danger will greatly increase their 
peacetime safety. All these things will help 
the obsolescence of the present commercial 
planes. 

But when I asked what directions com- 
mercial aviation would take after the war, I 
saw the curtain of silence begin to fall. 

“My competitors would like to know what 
I think about that," he said with a smile, 
“But I can say this: I have about 18,000 
men employed now at this plant. By the end 
of the year, I expect to have 42,000. But 
when the emergency is all over, I am con- 
fident that I shall still keep 18,000 as a 
starter for peacetime work.” 


LEFT him then and went back to the 

1914 prophecy. Then I made a prophecy 
of my own. Whatever his competitors may 
do, and however great the temptation of 
commercial aircraft, when the present emer- 
gency is over this strange genius will con- 
tinue to concentrate primarily on the work 
to which the whole direction of his life has 
led him. He may digress as he did when he 
made the Pacific Clippers in 1935, But 
mainly he will stick to the job that his pro- 
phecy forecast—the job that has given this 
Government such confidence in the planes 
that bear his name. 

He will follow the same dream that has 
beckoned him on since the days when flying 
was considered a sport for fools and when 
military men scoffed at the idea of planes 
being useful in a war. He will go on build- 
ing bigger, faster, longer-range bombers. 

Glenn Martin will stick to defense. 
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PLOW TRAIN BURIES 


Coast-to-Coast Cable 


Snaking over a Nebraska hill, a cable train narrows the gop in the new transcontinental wire line 


OR the first time, transcontinental com- 

munication by wire will be safe against 
disruption by air raids, sabotage, storm, 
and fire, when an all-underground cable be- 
tween the Atlantic and Pacific is placed in 
service by the American Telephone and 
‘Telegraph Company. First planned for com- 
pletion in 1945, the project has been so 
speeded that only a few months will be 
needed to close the remaining gap between 
Omaha, Neb., and Sacramento, Calif. 

Two caravans of cable-laying tractors, 
slowly but steadily approaching each other, 
are constantly narrowing the breach. In 
‘one continuous operation, each tractor train 
plows a deep furrow, plants a pair of cables 
in it, and covers the furrow again—so 
smoothly that the covered trench would 


Nothing short of solid 
rock or soft swamp can 
block this caravan, 
which travels pretty 
much as the crow flies. It 
digs a de 


trench, lays 
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escape detection even by “hedgehopping” 
planes. When the gangs meet, the cables 
will be joined. One cable contains the wires 
for west-bound channels, the other for east- 
bound. Supplementing overhead lines, the 
underground cable will increase transcon- 
tinental facilities at first by 50 percent and 
eventually by nearly 300 percent, meeting 
practically any demands for telephone com- 
munication between vital centers of indus- 
try, railheads, and troop concentration 
points on either coast. Equipment used will 
provide 12 talking channels for each two 
pairs of wires. To amplify the circuits, 
nearly 100 amplifier stations will be installed 
along the 1,600-mile Omaha -Sacramento 
route, which will pass through Denver, 
Cheyenne, and Salt Lake City. 
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IRMEN of America’s fighting forces are 
AX iearning to use a new kind of wings 
Convinced by demonstrations on European 
battlefields that motorless aircraft can’t be 
overlooked as military weapons, useful for 
invasion or other purposes, both the Army 
and the » are now experimenting with 
gliders. 

Recent orders assigning 4 
work were unprecedented, 


rmy men to this 
is heretofore the 


is 0 single tow. Multiple towing is one of the tricky features in the mil 


A plane tows two gliders 
‘at the school at Elmira, N. Y., 
where Americans are studying 
this new weapon of cerial war 


shter Pilots 
Wings 


Air Corps has looked with disdain on motor- 
less flying for its pilots, Air Corps officers 
have been assigned as observers at soaring 
contests of The Soaring Society of America, 
at Elmira, N. Y., to be sure, and individual 
officers have attended soaring meets out of 
purely personal interest, But the official 
Air Corps attitude has been distinctly cold 
toward the use of gliders for any purposes. 

‘The Navy's entry into this field, isn't so 


jary use of gliders 


Our Army and Navy Flyers 
Are Sent Back to School 
To Master Motorless Craft 


Mojor J. K. Gerhart climbs aboard o sailplane ot the 
Frankfort-Lewis School of Soaring ot Lockport, Ill 
where Army flyers are receiving glider instruction 


radical a turn-about in attitude as that of the 
Army, for in 1934-1935 it did officially carry out 
experiments with motorless craft at Pensacola. 
However, those experiments were restricted to 
an investigation of the value of training of s 
pilots and had nothing to do with the en 
of gliders as an invasion vehi 

At present, the D 
for troop or cargo-carrying 


SEPTEMBER, 1941 


For the occurate control required by for. 
mation flying, glider pilots use “spoilers” 
—hinged flaps like the air brakes on a 
power plane. When opened, they kill the 
airfoil lift to cause turbulence and re- 
duce eltitude without goining oir speed 


Tho towing cable is attached to a hook on 
the fuselage of the glider. When ready to 
cast off from the towing plane, the flyer 
releases the cable by o knob on his dash 


Londing gear is simple, consisting of o 
bolloon-tired wheel ond o skid, Because 
of their low oir speed, gliders can make 
londings with @ minimum of runway space 


E 
¥ 
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LEARNING TO SOAR ON MAN-MADE WIND. Students ot the Lockport school g 


training without risk, gliding on a 45-mile-an-hour br 


85-horsepower engines at about 1,800 r.p. 


to recent testimony given the House Naval 
Affairs Committee by Commander Ralph 8. 
Barnaby, the Navy's expert on motorless 
flying and president of the Soaring Society 
of America. One of these would be capable 
of water landings. This is most logical inas- 
much as the Navy's Marine Corps has long 
been a specialist in the art of landing troops 
under fire. 

Design and piloting of troop - carrying 
gliders, which the Army is also working on, 
present no special problems, either. Such 
matters are governed mainly by the power 
and stalling speed of the tow plane. The 
latter is important because the gliders con- 
stitute quite a drag and the tow plane must 
be flown as slowly as the aerodynamic char- 
acteristics of the gliders require. Any air- 
plane pilot can fly motorless craft after a 
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Moored by cables, the gl 


the preliminary 
n by Ford V-8 
above the ground 


‘en-foot propellers 
jer flies six fe 


few hours spent becoming familiar with the 
“feel” of the glider and its behavior charac- 
teristics, which is the usual procedure in 
making the transition from one type or 
weight of airplane to another. 

The first Army Air Corps order provided 
that six pilots take a course spread over 
three weeks at the Warren E. Eaton Motor- 
less Flight Facility at Elmira, N.Y., and 
that another six do the same at the Frank- 
fort-Lewis School of Soaring, at Lockport, 
Til. These courses call for a minimum of 
25 hours of soaring and 10 hours of piloting 
towed gliders. Both schools opened for 
civilian motorless-flight training this spring. 

‘The first phase consists of tows at a few 
feet altitude, the towing being supplied by 
automobile or winch, to become familiar 
with the craft. Utility gliders of the Frank- 
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MOTORLESS AIR TRANSPORT. This is our artist's conception of a 
U.S. Army. Sailplane transports, each accommodating 12 soldiers, would be towed 
behind planes, to be released at the proper time and swoop to a landing wher 


lin type are used in the early phases because 
they are rugged enough to stand up under 
practice landings and take-offs, efficient 
enough aerodynamically to permit fairly 
extensive soaring. The pilots graduated to 
sailplanes in the later phases. Particularly 
useful in learning to master sailplanes are 
the two-place, metal-structure Schweizers 
manufactured in Elmira. About 22 hours of 
motorless flying was called for with land- 
ings by tow car or winch. The balance of 
the 30 hours was to be spent in single and 
multiple tows behind powered planes. Alto- 
gether they put in 10 to 14 hours per day on 
both ground and flight work. 

It should be remembered in all discussions 
of motorless flying that there are two types 
—gliding, which is merely sliding downhill 
in the air after the craft has been cut loose 
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ossible use of gliders by the 
groups of three 


fer the men were needed 


from tow-car, winch or airplane, and soar- 
ing, which means gaining altitude by means 
of vertical currents. 

All utilities can soar, Even the heaviest 
powered airplanes are boosted upward on 
occasion. For most efficient soaring (or 
airsailing) we have the sailplane with its 
high aspect ration wing. The military would 
be primarily interested, of course, in gliders 
that can glide long distances after they have 
been cut loose. The gliding ratio of a glider 
is about 14 feet in the horizontal plane to 
one vertically, while sailplanes have a 
gliding ratio of about 20 to one. 

‘The Army pilots experienced no trouble in 
making the transition from the high-pow- 
ered, heavy Air Corps planes to which they 
were accustomed to the motorless craft. 
They readily won the Federation Aeronau- 
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tique International “C License," which is 
the international license (issued in this 
country through the Soaring Society acting 
for the National Aeronautic Association) in 
recognition of achievement of a basic soar- 
ing flight. To qualify a pilot must fly his 
ship above the point of release for at least 
five minutes before official observers. 

On one solo flight Major Frederick R. 
Dent, assistant chief of the Materiel Divi- 
sion at Wright Field, and in charge of the 
research project at Elmira, climbed from 
point of release at 1,500 feet to 4,000 feet 
above the valley of the Chemung River fac- 
ing the Eaton soaring site at Elmira. That 
he at least among the Army men had been 
impressed by the potentialities of soaring 
as an advanced training procedure is evi- 
denced by his statement that “Any power 
pilot can increase his proficiency by glider 
flying.” 

‘The seriousness with which the Army is 
taking this research program is indicated 
by Major Dent's regular position at Wright 
Field. The other pilots were detached from 
duty at the Middletown, Pa., and Fairfield, 
Ohio, Air Corps depots, and other posts. 

A multiple-tow take-off is done as fol- 


In early t 
The cable winds up on the drum s 


lows: The tow plane is stationed as far 
down the runway as is necessary to spread 
the motorless craft behind it. They are 
placed on the ground in the same position 
they will occupy in the air. The formation 
may be tandem, one ship behind the other 
with a rope lining each unit, or fanned out, 
with an individual rope between each unit 
and the tow plane. The length of the rope 
between the plane and the first glider in 
the usual V formation of three gliders is 
300 to 500 feet. A wire or a %-inch stranded 
rope is used. 

On signal the airplane pilot moves the 
throttle ahead gradually. As each glider 
gains flying speed, which of course they 
reach before the airplane gets up flying 
speed, it takes off and then is held close to 
the ground until the airplane is in the air. 
From then on the gliders keep slightly above 
the tow plane and in regular step formation, 
the pilots being careful not to vary much 
from this position lest the drag be seriously 
increased or the plane made unmanageable 
by exerting downward, sideward, or upward 
pulls. Each glider pilot can release from 
the tow plane as desired and the tow-plane 
pilot can cut loose from his charges behind. 


ining, gliders are launched into the air by this motor-driven winch mounted on a trailer. 
yn at the right, ond is controlled by automatic puides to prevent 
snarling. Yanked into o rising current of air, the flyer casts off the cable when 


e gains altitude 


Usually there is an automatic release in 
case an excessive pull is exerted. A Waco F 
and a Stearman served as the “aerial tugs” 
at Elmira. 
‘There has been much talk about the great 
reservoir of glider pilots possessed by Ger- 
many, and the idea that we should have a 
similar pilot backlog. It is a fact that some- 
thing like 100,000 motorless-flight pilots 
were trained there but they were glider- 
trained simply because under the Versailles 
‘Treaty Germany was allowed or could af- 
ford only the motorless types of craft. 
We in this country have a much better 
backlog. With something like 100,000 civil- 
ian airplane pilots (including students) we 
have a group that could become excellent 
glider pilots through only short transition 
periods. And new pilots can be brought 
along faster than was ever possible in Ger- 
many through glider flying alone, because 
learning to handle the controls of an air- 
craft, which is the primary phase of flight 
instruction, can be learned quicker and more 
positively on our thousands of powered civil 
aircraft. This country’s great fleet of light- 
planes thus constitutes one of our greatest 
assets, militarily as well as in a civil sense. 


Londin 
Navy. 


marines in troop-cor 
ne of the two glider de: 


rs is one of the uses fores 
ing worked out by the Navy i 


‘We also have a corps of experienced soar- 
ing pilots for instruction and supervision 
purposes, The 144 glider pilots certified by 
the CAA as of June 1 seems to constitute 
a small group. But of that number 58 held 
commercial certificates, which means that 
they are authorized to give instruction, and 
many others of the 144 could be given fur- 
ther training to qualify. In addition there 
are several hundred persons who have had 
much experience in all phases of motorless 
flight over many years who are available 
to assure plenty of competent leaders to put 
whatever program might be selected on a 
sound basis. 

Where the Army and Navy will go from 
here is anybody's guess at the moment, Both 
services have emphasized strongly that their 
present work is highly experimental. Per- 
haps, however, by the time this appears at 
least a substantially expanded research pro- 
gram will have been launched, or possibly 
the services will have plunged into the de- 
velopment of fully organized glider transport 
corps. In any case, the soaring movement 
stands ready to do its part, and without 
doubt one of the most radical innovations 
in our military history is in the making. 


for motorless oircraft by the U. S. 
for a craft that can alight on water 


with troops to establish a beachhead for an expeditionary force, os shown in the artist's drawing below 


Color Meter Beats the Human Eye at Grading Diamonds 
5 S< 


Detecting internal flows in diomonds is easy with 
jamondscope. A spe | lighting system in the 
throws all of the stone into sharp 


GRADING diamonds by their color, upon 
which their worth largely depends, has 
hitherto been a task for highly trained ex- 
perts. Now it becomes an accurate mechan- 
ical process with the introduction of a color- 
imeter, announced jointly by the Gemolog- 
ical Institute of America and the American 
Gem Society. Eliminating personal opin- 
ton, the device compares diamond tints with 
13 shades, or six more than the unaided eye 


Another cid for jewelers is the Diamo 
produces light of uniform quality for grading dia- 
monds by comparing with samples "ok twowencolor 


can distinguish. The invention is expected 
to be of particular service to small jewelers 
who cannot afford to hire diamond experts. 
A jeweler will send a series of diamonds, 
each of slightly different color, to be graded 
on master instruments, Then he will use 
them to grade other diamonds. Additional 
helps for the jeweler's own shop include a 
lamp of uniform shade for this purpose, and 
a magnifier for examining imperfections. 


Scientists Spread Lethal Sandwiches to Test Insecticides 


Spreading a sandwich of death: Wofers 
of potate Ieef, sprecd with «paste con- 
taining a minute amount of poison, make 
up a fetal fect? for potcte Lectles teen 
cat lunch at right. Note the potato leaves 
‘and sandwich disks cut out with a punch 
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Doses of poison so small that it would take 2,000,- 
000 of them to fill a teaspoon are used by Cornell 
University scientists to compare the merits of dif- 
ferent insecticides. In one set of tests, the poison is 
injected directly with a hypodermic needle, Under 
another plan, bugs are invited to parties where 
they are served lethal ‘‘sandwiches,” cut to meas- 
ure from leaves and filled with the preparation, 
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Service Pits Speed 
Planes at National Airport 


ERVICE for planes has gone underground 
at the new Washington National Air- 
port, to clear the field for arriving and de- 
parting airliners, Guide lines lead an incom- 
ing pilot to a point where one wheel rests 
upon a saucer-shaped iron turntable, six 
feet in diameter, which revolves freely on 
roller bearings. By braking this wheel, and 
speeding up the opposite motor, he swings 
the whole plane around without tire wear or 
strain on landing gear. 

Lifting the covers of four surrounding 
service pits quickly puts the plane in condi- 
tion to take to the air again. A communica- 
tion pit contains a field telephone, over which 
the pilot reports directly to the airport con- 
trol tower. Through a pneumatic tube sys- 


Control-tower man watches an incoming plone taxi 
in to the service pits. Note slanting glass of con- 
trol-tower windows ond five-foot electric wipers 


tem, he receives written flight orders and 
weather maps. Meanwhile a hose from an 
air-conditioning pit refreshes the air in the 
plane cabin. A third pit replenishes oil and 
fuel; and a fourth recharges the plane's bat- 
tery, if necessary. It also avoids draining 
the craft's battery in starting the motors; 
instead, a pole carrying an electric cable 
is applied to an electrode of the engine's 
self-starter. 

Other innovations appear in the $16,000,- 
000 skyway terminal just placed in service. 
Its nerve center, the air-conditioned control 
tower, employs ‘glass windows slanting in- 
ward ‘at the bottom at curious angles to 
eliminate unwanted reflections. Five-foot 
wiper blades, electrically driven, assure vis- 


With one wheel locked on saucerlike turntable, 
lane can be tured easily by gunning the motor 
fon the opposite side, saving strain and tire wear 
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SMOKE INDICATES 


WIND DIRECTION 


HOW SMOKE "SOCK”GUIDES LANDING 


ELECTRIC HEATING COIL 
IN POOL OF OIL AT END 
OF EACH RUNWAY 


er 


IR-CONDITIONING PIT 


PIVOTS ON 
LOCKED 
WHEEL, ees 


TURNTABLE 


OIL AND GASOLINE PIT 


QUICK SERVICE FOR PLANES 
AT THE NATION'S CAPITAL 


Illustrated on this page are some of 
the ingenious sofety, control, and serv- 
ice features that make the new No. 
tional Airport at Washington, D.C. 
one of the most modern airway ter: 
minals in the world. The drawing of 
the left shows how the huge flying 
field looks from on incoming or out. 
going plane. Below is pictured the 
system of service pits that makes it 
possible to core for the planes with- 
out cluttering the apron with trucks 


AIRPLANE 
BEING SERVICED 


STARTING | POLE 
WITH/ CABLE 
RECTIFIER 
RECHARGES 
PLANE'S 
gp BATTERY 


FOR STARTING 
PLANE'S MOTORS, 


ELECTRICAL PIT 


PNEUMATIC-TUBE 
SYSTEM FOR WRITTEN 
\ MESSAGES AND ORDERS 
UNDERGROUND PITS 
KEEP AIRPORT CLEAR 
OF SERVICING VEHICLES 


control-tower operators—is absorbed by special green-tinted glass, which also 
prevents glare. Radio equipment in the tower provides for two-way communi- 
cation with planes, while an automatic device makes a record of every con- 
versation between the tower operator and pilots, indelibly fixing the respon- 
sibility for possible incorrect or disregarded instructions. 

As a pilot approaches the field for a night landing, he sees the runway he i 
to use outlined by white lights set flush with the surface at intervals of 200 
feet, while a large arrow in green neon lights indicates the direction. After 
landing, he follows a string of blue lights to his position on the apron, 
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THE STRATO-SENTINEL, biggest borrage balloon 
being built for the U. 5. Army, outperforms any 
other in the world. Holding 68,000 cubic feet of 

nearly thee 
to make bombing planes keep their distanc 


helium, 
mill 


it can rise to 15,000 f 


FLEET OF 


7 


READIED FOR ARMY 


FLEET of 6,000 barrage balloons, 

nicknamed “flying spiders” by 
the men and women who make them, 
is being turned out for the U.S. Army 
at Goodyear and United States Rubber 
plants. ‘They range in size from little 
1,500-cubic-foot bags designed to be 
towed by trucks at altitudes of 1,500 
to 2,000 feet to huge Strato-Sentinels 
of 68,000 cubic feet capacity that will 
rise to altitudes of 15,000 feet. Some 
of the smaller ones are designed to be 
towed above ships. They will have steel 
mooring cables to entangle any planes 
that try to fly beneath them. 


starfish: stern 
Strato-Sentinel’s sta 


a fins 
0 


UP SHE GOES! A 25,000-cubic-foot bag takes 
the oir ot the end of its steel tether. A winch 
of secret design, outside the picture, speeds 
raising and lowering. The lines joining below 


the balloon give it its nickname of "spide 


PAM at Ss ath tO RITE 2 
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FOR TOWING BEHIND SHIPS to keep dive 
5,500-cubie-foo! 
background is @ 30,000- of gas, 
which, like the 25,000-foot 

the photogroph of the lef, is used of 7,000, 


bombers away, 
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balloon balloon. Holding from 1,500 to 2,000 cubic 
con be drag} 

wation up to 2,000 fe 

ting ond 


BEDDING DOWN a 25,000-cubie-foot balloon in a field, ready for 
instant use. It is anchored to eyelets set in the ground. The large 
balloons are of lobed construction, and each lobe has a stabilizing 
fin. The bottom fin, which collapses when the bag snuggles down to 
the ground, is o separate ballonet with o hole like the one shown at 
the loft to let air in or out as the helium gos expands or contracts 


SMALLEST OF ALL is this type of borrage 


@ truck of an 
n excel ot cut 
ing rubberized fabric for balloons 


Helmet and Field Hat Are Combined 
in Army‘s New Infantry Headgear 


OT” HELMETS are being tried out to replace 

the familiar “basin” type worn by U. 8. in- 
fantrymen in World War 1. Scientific design in the 
new style gives maximum protection, covering 
about 80 per cent more of the head than the 1917 
helmet did, while leaving just enough room for the 
pack and for rifle sighting. With its outer steel 
shell removed, the two-in-one helmet makes a cool 
and comfortable field hat, Its shape stems from 
research delving back into the earliest types, but 
one of the best tips came from a maker of plastic 
football helmets, who had devised a detachable head- 
band available in sizes to fit any soldier. 


Corporal French L. Vineyard, of the 12th U. S. Infantry, is seen at the left wearing the new 
“pot” helmet. With the steel shell removed, os at the right, the liner makes cool field hat 


Designed to give maximum protec 


gi n, the helmet still does not interfere with sighting a rifle or 
wearing a pack. Men who have to us 


phones may find the overhang at the side a little trying 


Housing a Hurricane 


SOUNDPROOF LABORATORY BUILT TO TEST AIRPLANE MOTORS 


By WALTER BREHM 


OISES too loud for their full blast to 

be heard will fill soundproof rooms, 

when aviation engines of up to 2,000 
horsepower go into action, in the University 
of Kentucky's new motor and propeller test- 
ing laboratory at Lexington. Acoustic ex- 
perts rate the combined roar of such a pow- 
er plant and the shriek of its propeller at 
upwards of 150 decibels, or sound units. Hu- 
man ears respond only to about 120 decibels; 
above that crescendo of pandemonium, they 
distinguish nothing louder. 

Sounds of such intensity, 1,000,000 times 
greater than those of a busy street corner, 
not only are nerve-racking but actually dan- 
gerous to health. A man without ear plugs, 
entering a room where an air motor is run- 


‘An experimental engine under test at the Wenner-Gren Aeronaut- 
ical Laboratory. The upper photograph shows the exterior of the 
elaborately soundproofed building at the University of Kentucky 
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ning under full throttle and heavy load, 
would suffer temporary deafness at least. 
Even with ears protected, many persons 
would be affected with nausea. 

For this reason, workers go into the five 
motor test rooms, and the propeller-testing 
section at the end of the laboratory, only to 
make preliminary adjustments. Then, clos- 
ing soundproof doors, they withdraw to a 
central observation room from which the 
ignition, throttle, and spark advance of each 
motor may be operated by remote control. 

While engines pit their strength against 
measuring devices called dynamometers—in 
principle nothing more than giant brakes— 
observers look on through thick windows 
and read dials and gauges. Manometers 
give pressure readings, electric thermom- 
eters show the temperature at 28 different 
points on an engine under test, a tachometer 

indicates revolutions per min- 

» ute, and a gasoline meter 

= checks fuel consumption, giv- 

- ing a thorough picture of the 
motor's performance under 
widely variable operating 
conditions. Lest poisonous 
exhaust gas seep into the ob- 
servation gallery, its ventilat- 
ing system maintains a slight- 
ly higher air pressure than in 
the surrounding test rooms. 

‘Through the propeller-test- 
ing section, during a trial, 
rushes an artificial hurricane 
of 300-mile-an-hour speed. 
Drawing in and discharging 
a volume of 2,500,000 cubic 
feet of air a minute, while 
straining out noises that 
would shatter the academic 
calm of the campus and be- 
devil residents in the neigh- 
borhood, presented a major 
problem. Sound engineers 
solved it in a remarkable way. 

Incoming and outgoing air 
streams both pass through 
multiple flues in towers atop 
the building. Sawtooth bricks 
of sound-absorbing material 
line the flues. Angles of the 
brick ends have been so clev- 
erly calculated that a sound 
wave echoing from one will 
be sure to strike another, and 
another, until its force dies 


73 


“Are 


INTARE 


out within the flue. The action might be 
compared to that of a billiard ball losing 
some of its momentum each time it caroms 
off a rail of the table, and finally coming 
to rest. 

Only sound waves that enter the flues in 
an absolutely vertical direction can escape, 
and these travel upward to great altitudes 
and dissipate themselves in the sky. Once 
in a while, it is true, peculiar atmospheric 
conditions may give the upper air the sound- 
reflecting quality of a whispering gallery. 
‘Then people as far as 12 miles from the lab- 
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CONTROL AND 
RECORDING PANEL 


DYNAMOMETER. 


Drawing by B, G, SEIELSTAD 


oratory will hear the mysterious buzzing of 
“ghost” airplanes apparently coming from 
overhead. 

Rooms for drafting, assembling, lockers, 
tools, and a self-contained power plant 
complete the ultramodern laboratory. Huge 
underground storage tanks outside the 
building feed fuel to the greedy motors—a 
1,000-horsepower motor consumes 100 gal- 
lons of gasoline in an hour. City water, of 
all things, supplies the needed pressure. The 
gasoline floats on top of water admitted 
through mains to the bottom of the tanks, 
since it is lighter, and is thus forced into a 
fuel pipeline system running through the 
laboratory. An automatic regulating device 
controls the flow of water from the mains, 
with the result that fuel is fed from the 
tanks at uniform pressure. 
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DRAFTING, ASSEMBLY, 
AND POWER ROOMS 


RAISED PRESSURE OF 
Seu cae 
INWARD SEEP% aa 


Noise Filters Built into Flues Muffle 
Din of 2,000-Horsepower Plane Engines 


The establishment, it has been announced, 
will take a direct part in national defense 
by serving as a power-plant branch for the 
U.S, Army Air Corps’ program of training 
and research. Hand-picked engineers will 
go there to receive a 12-weeks course in lab- 
oratory technique and methods. 

In addition to the testing and studying 
of actual production-model airplane engines, 
the laboratory will be used for conducting 
researches with experimental one-cylinder 
engines to help solve new problems in com- 
bustion, lubrication, cooling, and mechanism. 
With the great increase in plane production, 
the importance of research is obvious. 

Directing the work of the laboratory is 
A. J. Meyer, who was superintendent of the 
Fokker ‘Aircraft Company at Amsterdam, 
Holland, 20 years ago and more recently has 
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How sawtooth bricks 
trap all except vertical 
waves, which escape to the sky 


served as research engineer for several lead- 
ing American aeronautical corporations. He 
holds more than 125 patents on engine de- 
sign and construction. 

Called the Wenner-Gren Aeronautical 
Laboratory, the testing plant takes its name 
from the noted Swedish industrialist whose 
grants made it possible. It is not the first 
time that Axel L. Wenner-Gren has made 
news. At the outset of the war, he saved 
350 lives when he brought his yacht, the 
Southern Cross, to the rescue of passengers 
aboard the sinking British liner Athenia. 
‘More recently, he sponsored an expedition 
that discovered lost cities of the Incas in 
uncharted wilds of Peru. Now, in the Uni- 
versity of Kentucky laboratory, he has 
found a way to benefit science and the armed 
forces of democracy. 
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Coast Guard Mobilizes 
a Small-Boat Navy 


? 


Coast Guard Station af Eaton's Neck, L. ., one of many where yachtsmen are doing Coast Guard duty 


America’s Yachting and Fishing 
Fleets, Organized into a Valuable 
Auxiliary, Help Patrol the Reaches 
of Our 40,000-Mile Coast Line 


By HICKMAN POWELL 


MERICA'S booming luxury sport of mo- 
torboating and its $100,000,000-a-year 
small-boat industry find themselves at the 
very heart of one of the most important ex- 
pansions in the national defense effort. The 
‘United States Coast Guard, the military 
service which up to now has carried the 
brunt of this country’s direct contacts with 
the new world war, has set out to build up a 
reserve force by drawing upon the skills 
of the amateur yachtsmen and fishing-boat 
skippers of our coasts and inland water- 
ways. The vast flotilla of motor cruisers in 
the yacht basins of tidewater, which has 
increased so rapidly during the last decade, 
now becomes a reservoir of picket boats for 
keeping watch over the 40,000 miles of 
shore line which are the ramparts of the 
United States. 

‘The navigation of big ships at sea and 
the handling of small vessels in coastal wa- 
ters are two different skills. Officers of the 
merchant marine are being grabbed up 
rapidly by the Navy, which within a few 
years will have the problem of manning a 
two-ocean fleet. Meanwhile the Coast Guard 
is concentrating on its friends, the yachts- 
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men, whose knowledge of seamanship, navi- 
gation, and gas engines, plus familiarity with 
local waters and boatmen, makes a national- 
defense asset immediately convertible to a 
useful purpose. These men would be green- 
horns aboard a battle-wagon, but along the 
line of their own hobby, many of them are 
extremely good, And so are their boats. 

Ever since the evacuation of the British 
army from Dunkirk, accomplished largely 
by England's fishing and yachting fleets, the 
value of small boats in military operations 
has needed little sales talk. Profession ul na- 
val men, of course, have recognized ‘t all 
along. In every year's maneuvers in the 
Caribbean, the fleet has taken along a hun- 
dred of the Coast Guard’s surfmen, whose 
skill on the beaches is of tremendous im- 
portance for such operations as the landing 
of marines, 

Such needs spring up in unexpected 
places. Right now, the most immediate 
value of the Coast Guard's new reserve 
fleet is not on the seacoast at all, but in the 
upland reaches of the Tennessee River. 
Building the dams of the Tennessee Valley 
Authority created great inland lakes, upon 
which immediately sprang up large fleets of 
motorboats. The Coast Guard did not have 
the equipment to police these waters, though 
obviously the presence of a swarm of un- 
supervised craft presented grave danger of 
sabotage against electric power. Local re- 
serves, familiar with local boats and boat- 
men, were able to take over guard duty 
more efficiently than any Coast Guard reg- 
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ulars imported for the purpose from salt water. 

This country has 300,000 power boats in Fed- 
eral waters, and they have been increasing at the 

te of more than 35,000 a year. Those figures do 
not include the boats on intrastate lakes, or the 
150,000 outboard motors which go into service 
each year on inland waters. 

The job of mobilizing a small-boat navy, se- 
lected from the best of these 300,000 units, was 
started by the Coast Guard two years ago, under 
authority of the Coast Guard Reserve Act of 
1939. ‘That was a very innocuous law, specifically 
nonmilitary in purpose, which provided that 
achts and commercial fishing boats might be or- 
ganized into flotillas of “reserves” for the purpose 
of study of seamanship and the promotion of 
safety. It was provided that the Coast Guard 
might borrow the reserve boats for rescue mis- 
sions and the patrolling of regattas. There were 
repeated announcements that all this had nothing 
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The Myorgo, a 36-foot motor cruiser 
owned by Willard K. Denton, the e 


politan Savings Bank of New York 
City, reports for a month's tour of 


active duty, complete with its crew 


After being sworn in at the Eaton's 
Neck Station, Denton, who holds # 
temporary rank of Chief Boatswain's 
Mate in the Coost Guard Reserve dur- 
ing his month's tour of duty, and th 
crew of the Myargo get their orders 


Back on the boat, the Coast Guard 
ensign and commission pennant are 
hoisted to show that the Myargo is 
now enrolled as a Coast Guard ves- 
sel. The ensign ond pennant are the 
mark of authority of the Coast Guard 
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to do with national defense plans, but the 
yachtsmen knew better. They nodded, and 
joined up. 

By the end of the yachting season of 1940 
the Coast Guard Reserve numbered 3,000 
members, organized in 150 flotillas with 
2,700 boats. The number might have been 
much larger, but the officers in charge pre- 
ferred that the organization grow slowly 
and tightly, with high standards. 

‘Then they were ready for serious busi- 
ness, made possible by the Coast Guard Re- 
serve Act of 1941, passed last February. 
‘This law abolished the old “reserve” and set 
up an actual military reserve, under which 
officers and men have been commissioned 
and enlisted, and sent to sea for active duty. 

In place of the old Reserve, the new law 
created the Coast Guard Auxiliary, roughly 
the equivalent of the 1940 Reserve, but a 
more serious matter. Under the new law 
any of the thirteen District Commanders 
of the Coast Guard may call on Auxiliary 
boats that have been voluntarily offered for 
temporary active service, for any purpose 
he may deem desirable, enlisting the owner 
and his crew as temporary members of the 
reserve on active duty, under command of a 
regular Coast Guard officer. 

‘The yachtsmen went for it like flies for 
molasses. Under this plan the owner of a 
motor cruiser could sign on a crew of like- 
minded friends, then enlist the boat and 
crew for active duty. The Government pays 
no rent for such a boat, but it pays all 
maintenance and running expenses and as 
long as the boat remains in service the 
Coast Guard provides uniforms and regular 
enlisted men’s pay to the crew. If in service 
for three months or more, the skipper may 
be commissioned as an ensign or lieutenant 
junior grade). 

‘These temporary enlistments mean that 
a large number of yachtsmen are receiving 
invaluable training, this summer, in their 
own boats, in the duties of patrol and law 
enforcement which they might be called 
upon to assume if actual war should call off 
much of the regular Coast Guard. 

‘The program for this summer called for 
the immediate commissioning in the Reserve 
of 100 commissioned officers and 126 war- 
rant officers for sea duty on regular cutters, 
and for the use of 270 boats from the 
Auxiliary with six enlisted men each. This 
‘would provide 1,620 enlisted men for reserve 
service at one time, but because the enlist- 
ments are temporary, it is providing train- 
ing for a much larger number. 

While 270 boats does not seem like many 
in wartime terms of thought, they are a 
large addition to the Coast Guard's peace- 
time strength of 267 cutters (72 feet or 
more) and 199 picket boats. These boats 
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are predominantly in a class with the 
smaller picket boats, ranging from 30 to 40 
feet. This country had many larger yachts, 
of high-speed, sea-going caliber, but most 
of these have been bought up by the British 
or the United States Navy. By last spring 
nearly 100 of America’s most luxurious 
yachts had gone into service with the British. 

The small boats are being used mainly 
for harbor work, releasing the larger, 
tougher Coast Guard vessels for duty out- 
side. Inevitably, if war should come, the 
routine work of patrol will have to be done 
by smaller vessels than in the past, for the 
larger units will be called for combatant 
duty. Already, under the lend-lease law, 
President Roosevelt has transferred to the 
British the Coast Guard's ten 250-foot cut- 
ters of the “lake” class—stout, fast vessels 
which had been heavily armed and other- 
wise prepared for warfare. That was a hard 
blow to the Coast Guardsmen, who prized 
these little ships highly, and hardly expect 
to see their like again. Worse, their seven 
327-foot cutters have been taken over by 
the Navy, as well as some smaller craft. 

The Coast Guard, with a military estab- 
lishment rapidly increasing through enlist- 
ments toward a goal of 25,000 men, is an 
extremely important adjunct of American 
defense. It is a part of the Treasury De- 
partment, but automatically upon declara- 
tion of war, or by order of the President in 
an emergency, it becomes part of the Navy. 
Its network of radio, telephone, and ci 
communications covering the whole coa: 
line, its hundreds of surfboat and patrol 
stations, its ten air bases, its boat-building 
yards, its lighthouses and lightships, all are 
of immense importance for defense; but 
functionally they are geared more for peace 
than for war. The Coast Guard's 55 air- 
planes, for instance, are of almost no mili- 
tary significance, except perhaps as recon- 
naissance unit but its 65 aviators are all 
competent military flyers, trained in the 
Navy's Pensacola school. During the World 
War more than a third of the Coast Guard’s 
line officers were put in command of com- 
bat ships; and in the 1940's, when the ships 
are ready, men of equal caliber will be 
ready to take them over. 

‘A yachtsman who is on active duty with 
the Coast Guard is of course exempt from 
other military service, but it would be a 
great mistake for anybody to sign up with 
the idea the service is anything like the 
home guard. The Coast Guard lost a bigger 
percentage of its officers and men in combat 
in the World War than did either the Army 
or Navy. The service, going back to the 
Revenue Marine founded by Alexander 
Hamilton, has as fine a tradition as any 
military outfit in the country. 
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consis 
Frank Kolasch, who takes care of the boat ordina- 
rily, and Charles S, Lott, @ construction engineer 


The Myargo pul slongside andDentonsteps aboard. 
easy in a calm, but in rough weather, puting 
‘one boat alongside another is a ticklish’ business 


at 


During the present emergency, while the 
Army and Navy have concentrated on build- 
ing up their striking power, the Coast 
Guard has been the handy man of national 
policy. When President Roosevelt decided 
to seize the German, Italian, and Danish 
ships in American harbors, the Coast Guard 
did the job. Every major American harbor 
is today under the command of a Coast 
Guard captain of the port, who rules all 
anchorage and movement of ships, keeps 
rigid control over all loading of explosives, 
guards against sabotage. For nearly a 
year before the President declared an 
‘American protectorate over Greenland last 
spring, Coast Guard cutters had patrolled 
the Greenland coasts, cultivated the friend- 
ship of the local population, watched for 
signs of Nazi activity. At Lisbon, America’s 
one remaining point of direct contact with 
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@ motorboot. Port of the Coast Guard du- 
formed by the Auxiliory boats is 
boording vessels to check up on their equipment 


Looking over the life preservers to see that they 
meet Governm fications. Every motorboat 
must have at least one aboord for each passenger 


Europe, a Coast Guard cutter stands by to 
represent the flag. 

Even if all the job he gets is running a 
patrol boat in his home-town harbor, the 
man skilled with small boats will find no 
better line of service than the Coast Guard. 
Should war come there is little likelihood 
that our coast line will remain as immune 
as it was in the last war, and even then it 
was not unscarred. One maritime hero of 
the last fray was the skipper of the Dia- 
mond Shoals Lightship, who was spending 
his life anchored off Cape Hatteras, Ob- 
serving a German submarine operating in 
the vicinity, he sent out a radio warning to 
near-by ships. Cheated of its prey, the sub- 
marine turned around and sank the light- 
ship. The chance to be a hero is like 
lightning. You never can tell where it will 
strike. 
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The 


This plone can't spin or nose over 
the wheel ond throttle, all that 


to run 


You Steer This Plane Like an Auto 
—And Brake It the Same Way 


‘THE SKYFARER, a two-place plane which it is esti- 
mated the average person can learn to fly in an hour 
or so, has been developed by the General Aircraft 
Corp., of South Lowell, Mass. No codrdination is re- 
quired between hands and feet, two fixed fins re- 
placing the rudder. Only a hand throttle and wheel 
are used to operate it, the single foot control being a 
brake. Wing flaps steepen its glide so it can make 
short landings, and hydraulic brakes on the rear 
wheels stop it quickly. It is the second plane ever 
built to be certified by the Government as “charac- 
teristically incapable of spinning.” 


Freezing Keeps Coffee Fresh, 
Sealing the Oils from the Ai 


FREEZING ground coffee at—15 degrees 
Fahrenheit seals the oils from the air and 
keeps tem from turning rancid. After two 
hours at this temperature, the coffee is 
stored in a room kept at zero. The distribu- 
tor recommends that the housewife keep it 
in her refrigerator to preserve its quality. 


Flashlight Barrel Is Its Battery 


& Ss ‘THE BATTERY of a flashlight now on the 
> < market serves also as its barrel. When the 
> battery wears out, you screw another into 


the Tenite lighting ‘assembly. Two models 
are available, one nine inches long for heavy 
duty and the other 61 inches long. Both are 
of the prefocused type. 
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‘A 900-pound golden tan spiral Acropore coral is the center of the new museum display of ocean life 


Lifelike Underwater Exhibit Shows 900-Pound Coral 


PARKLING with the rainbow hues of 

tropical fish and multi-colored corals, a 
lifelike exhibit of a pearl diver on the ocean 
floor has just been completed at the Ameri- 
can Museum of Natural History under the 
direction of Dr. Roy Waldo Miner. The 
setting chosen is a coral gorge on the sea 
floor of a lagoon in the South Pacific island 
of Tongareva, which a museum expedition 
visited aboard the yacht of Templeton 


of the South Sea 


This figure represents a ni 
ing pearl shells . 


island of Tongareva, gath 


SEPTEMBER, 1941 


Crocker, San Francisco explorer. To assure 
accuracy, members of the party descended 
repeatedly in diving helmets, finding the 
water so transparent that they could see 
150 feet at four fathoms’ depth. Pearl divers 
used no more elaborate equipment than 
goggles. Ten tons of coral were required to 
reproduce the submarine scenery. 


y Charler Coles, 
lum of Natural History 


«+. while @ grisly octopus glides toward him froma 
near-by cavern. The selfing copies an actual scene 
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4,200,000 meals a day 


——lIs an Easy Order for the 
Army’s Cooks and Bakers 


By ARTHUR GRAHAME 


EEPING 1,400,000 always-ready- 

to-eat American soldiers healthy, 
happy, and rarin’ to go with 4,200,000 
scientifically balanced and appetizing 
meals a day is quite a job. Yet the 
Quartermaster Corps is handling it so 
successfully that replacement-center 
officers complain that after a month 
or so trainees strain the seams of uni- 
forms that were too large for them 
when they were inducted, 

‘The American soldier is the best- 
fed trooper in the world. He gets more 
food, better food, and better-balanced 
food than does the soldier of any other 
country. The chances are three to two 
that he eats better than he did at 
home—nutritionists say that the Army 
is being fed better than is 60 percent 
of our civil population. Expert dieti- 
cians see to it that he averages 5,000 
calories a day, although from 4,500 to 
4,800 suffice for laborers doing the 
hardest kinds of work. Every bit as 
important, the food is cooked and 
served in a way that makes eating it 
a pleasure. 

‘The fellow who wants his roast beef 


nutritionists agree. 
Each man gets 5,000 
coloriesaday,though 
4,800 are enough for 
laborers doing the 
hardest kind of work 


The cooks ore trained 
to get the most out of 
cuts of meat, in looks 


is an important item 
asthe Quartermaster 


Corps buys a mi 
pounds of meat a day 
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almost raw is out of luck—most people like 
it medium well done, so that’s the way the 
Army cooks it. A Bostonian wrote home 
for a pan of baked beans—nowadays that 
stand-by of 1918 shows up only Saturday 
noon, and that wasn’t beans enough for him. 
‘Then there are old soldiers who kick about 
the food on principle. But I've asked a lot 
of the men—Regulars, Guardsmen, and 
trainees—what they think of Army food, 
and nearly every one of them said: “Swell 

Back in the days when the Army num- 
bered 150,000 men, each corps area bought 
its own staples and each post its own fresh 
meat, milk, vegetables, and other perish- 


BARLEY SOUP 

7 gallons beef stock 

3 pounds barley, pearled 

2 pounds onions, chopped 

Salt and pepper to taste 
Thoroughly mix all in- 


gredients and boil for t 
hour. Ten minutes be- 
fore serving add enough 
beef stock to make 10 
gallons of soup, Season 
to taste, 


It takes big pots to cook ten gal- 
lons of soup at a time, and the 
ingredients must be thoroughly 
mixed if "is to 


ogo for a 100-man omelette 
chore that can't be done whi 
coffee is perking. It’s @ problem 
even to keep count of that many, 
much less to whip them up fluffil 
with ‘efght ‘quarts or 30. of mill 


ables. Today the New York office buys all 
the Army's sugar, coffee, baking powder; 
Chicago, all its canned meats and vege- 
tables, cereals, flour, and evaporated milk; 
San Francisco, canned fish and canned and 
dried fruit. Thirty regional centers buy the 
perishables. 

In this way the Army spends well over 
$600,000 a day for more than 6,500,000 
pounds of food—a million pounds of meat, 
two million pounds of bread, 600,000 pounds 
of potatoes, 500,000 pounds of fresh fruit 
and vegetables, 700,000 quarts of fresh milk. 
It is buying a twentieth of this year's pack 
of canned fruit and nearly a tenth of the 


‘ pia uN 
0 ope 
eggs 
8 cans milf, 
hated with's ier 


OMELETTE 


pack of canned vegetables. Its purchases of 
meat for canning are so heavy they are 
monopolizing all our meat-canning facilities. 

The Army’s food-buyer-in-chief is Lieut. 
Col. Paul P. Logan. A veteran of 1918, he 
has been student and instructor at both the 
Quartermaster Corps Subsistence School in 
Chicago and the Army Industrial College in 
Washington, and is rated a top-ranking food 
expert. He and a few others worked out the 
plan for feeding a big-time Army back in 
the pre-Munich days. 

Assisting him are several dollar-a-year 
men and ten representatives of the food in- 
dustry. Buying on the advice of business 


men who know all the angles of the food 
trade has saved taxpayers several million 
dollars and promises to save more. Most 
food men have codperated, but in some cases 
prices have “step-laddered”—the highest 
prices which receive contracts on one invi- 
tation to bid become the lowest bids next 
time. When this happens the Quartermaster 
Corps rejects all the bids and negotiates 
contracts, 

In camp, the men are served Field Ration 
A—fruit every day; half a pint of milk and 
an egg a day for each man, with condensed 
milk for cooking; plenty of vegetables, fresh 
in season and canned; cereals, meat, and 
cheese. In practice, troops 
on maneuvers get about the 
same. Quartermaster de- 
pots are established at rail 
or truck heads, and refrig- 
erator cars substitute for 
cold-storage plants. Divi- 
sion headquarters order 
what they need each day, 
and the division's own trucks 
—usually from 12 to 15— 
pick up its supplies. In case 
the refrigerator cars are left 
behind, however, there is a 
Field Ration B, made up of 
canned meats, dehydrated 


BREAD 


100 pounds of flour 

63 ‘pounds of water 

24% pounds of yeast 

2% pounds of salt 

4 pounds of sugar 

1 pound of malt (optional) 

5 pounds of shortening 

41 pounds of milk, dry skim, 
powdered 

4 pound mineral yeast food 

(optional) 

NOTE.— Water absorp- 
tion vary. Use the 
necessary quantity more or 
less than 65 pounds to get 
desired dough consistency. 


mixers. They must allow for the 
friction of the machine in temp 
ing the water, but th 
trouble than taking o 
- to 100 pounds of flour and other 
ingredients in proportion. The 
dough drops into long fermenting 
troughs. The recipe will make 89 
of the Army's I8-ounce loaves 
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and canned vegetables and fruits, with 
plenty of tomatoes and concentrated lemon 
juice to make sure there is enough Vitamin 
< 

Field rations C and D are for men to 
carry where field kitchens cannot follow. C 
comprises three hearty meals packed in six 
small cans weighing around five pounds. D 
is a chocolate bar, combined with oat flour, 
so it won't melt—or tempt the men to eat 
it before it is needed. Each bar, which is 
reénforced with vitamins, yields 600 calories, 
and a man can carry several into battle. 
Both were developed at the 
Subsistence Laboratory, in 
Chicago. 

The psychological aspects 
of eating receive attention, as 
well as vitamins and calories. 
Colorful desserts enliven the 
mess tables and the cooks are 
careful not to serve spinach 
and string beans on the same 
plate because the combina- 
tion looks too green. Here is 
a typical menu: 

Breakfast: Figs, shredded 
wheat with fresh milk, fried 
eggs, toast, and coffee. 


Both cooks and bakers are put through o 13. 


six-week course. Here, at one of the schools, of which there are several 


the Army eats only the best 


Dinner: Barley soup with croutons, roast 
lamb, potatoes, Bavarian cabbage, tomato 
salad, tapioca pudding, and coffee. 

Supper: Chop suey, boiled rice, spinach 
and shredded eggs, pickled beets, cinnamon 
rolls, apple sauce, and coffee. 

‘Much credit for the Army's more appe- 
tizing meals belongs to a brisk little woman 
named Mary I, Barber, who says she be- 
came a dietician because of the fondness for 
good eating she inherited from her Pennsyl- 
vania Dutch ancestors. Lent by the Kellogg 
Company, she is the Army's only dollar-a- 
year woman. She has the 
“last say” on what the sol- 
diers eat. A quartermaster 
officer in each corps area pre- 
pares menus for all the troops 
in his area, and sends them 
to Miss Barber in Washing- 
ton. She makes any changes 
she thinks desirable and re- 
turns them. Copies then go 
to the officer in charge of the 
commissary at each post, in 
time for him to order from 
the three chief buying offices 
and his regional market cen- 
ter well ahead of the date 


19, and mess sergeants an additional 
each corps area, the in- 


structor explains the various cuts of meats, and how to get the most out of o side of beef or a hog 
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he will want the food. 

Cooks and bakers at- 
tend a 13-week course, 
and cooks selected to be- 
come mess sergeants an 
additional six-week 
course. They also learn 
to fight, for nowadays, 
when the rear has a way 
of becoming the front, 
everyone in the Army 
has to know how. 

Soldiers still have to 
do kitchen-police duty, 
but in the larger can- 
tonments veterans rub 
their eyes when they see 
clean White spuds pop 
out of an electric potato 
peeler, with which two 
men in a couple of hours 
can do a job which used 
to keep a dozen cussing 
all afternoon. ‘There also 
are electric dough mix- 
ers, meat choppers and 
slicers, toasters and dish- 
washers, steam kettles 
and deep-fat fryers. This 
makes food handling 
more sanitary, and also 
keeps the men from los- 
ing much time from 
training. Most camps 
have their own bakeries, 
and many their own re- 
frigeration plants, run 
by quartermaster com- 
panies especially trained 
for that work. 

Adoption of the gaso- 
line range has improved 
the preparation of food 
in the field. It provides 
a better fire than the old 
wood-burners, is smoke- 
less, and doesn't get so 
hot it can't be moved in 
a hurry—important in 
present-day warfare. 
One cook working three 
of these ranges in a mov- 
ing truck can prepare a 
hot meal for 300 men on 
the march. 

A century or so ago 
one N. Bonaparte, who 
knew his warfare, re- 
marked that armies 
move on their stomachs. 
‘The Quartermaster Corps 
is determined that the 
American Army will 
move on a full one. 
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FIELD KITCHEN 1917 


‘An ath pit had to be dug for the wood-burning field stove used during 
the first World War, so it couldn't be used on the march. It couldn't be 
moved quickly, and it smoked, which was a dead giveaway to the enemy. 
All this did not matter much in trench warfare, but motorized troops 
who had to depend on such stoves would eat cold food most of the time 


EMERGENCY RATIONS 


WueEN the troops go where field kitchens cannot 
follow them they carry six small cans for each 
day's ration. Three of them contain six crackers each, 
soluble coffee, lumps of sugar, and a chocolate bar, and 
three contain a meat and vegetable combination, such 
as beef stew, pork and beans, or hash. All the food is 
pre-cooked, but it tastes better if it is warmed. Each of 
the cans weighs 12 ounces and carries its own opener. 


HEATPROOF 
SPARK PLUG 
BOOSTS 
WARPLANE 
EFFICIENCY 


Bott 
terial to the des 


N ARTIFICIALLY 

made semiprecious 
stone—second in hardness 
only to the diamond—forms 
the insulator of an aviation 
spark plug now being mass- 
produced for Uncle Sam's 
air forces. Chief features of 
the new insulator are its re- 
sistance to destruction by 
the lead in aviation gasoline, 
and its ability to withstand 
punishing heat without 
cracking or becoming leaky. Tests con- 
ducted prior to the absorption of the entire 
output of the manufacturer by the Govern- 
ment are said to have shown that the insu- 
lators last longer than conventional spark 
plugs, thereby reducing the cost of main- 
tenance and replacement and increasing the 
time that the planes are available for use. 
The plug is a development of the A C 
Spark Plug Division of General Motors, 
Flint, Mich., whose research engineers spent 
ten years perfecting the machinery and 


slightly rough su 
must wear rubber finger-tip covers to prevent wearing th 
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automatic molding machines pr 
d shape. It then passes through 


faces, workers like the one shown inspe: 
skin row 


technique for its manufacture. While many 
of the details are secret, it is known that 
the basic material for the insulator is alu- 
minum oxide. It is mixed with a binder and 
molded to shape under pressure and heat. 
Then, for a period of hours, it passes 
through a butane-gas-fired kiln hotter than 
any commercial kiln ever used before. When 
it emerges with the binder and impurities 
burned away, it is the stuff of sapphires, 
rubies, and Oriental amethysts, and will 
scratch any substance but the diamond. 
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Un-Natural History Gu: Mae 


Most PLANT GALLS ARE CAUSED BY 
INSECTS WHICH STING TWIGS OR 
LEAVES WHILE LAYING THEIR EGGS ON 
THEM. THE PLANT 

TISSUE SWELLS oe 
FROM THE Hh7- 
IRRITATION, ‘ . 
FORMING A'HOLLOW | /@ 
SHELL THAT f 
HOUSES THE 

YOUNG GRUB 


A HERON sits HumPED 
UP, LIKE AN OLD LADY 
OVER HER TEA, AND WITH 
ITS NECK FOLDED! 
CRANES Never SIT 
HUMPED UP, OR FO! 
THEIR NECKS! 
WHO SAYS "SO WHAT ?°? 


FANCY HAIR-POS 
AFFECTED BY THE 
DIFFERENT KINDS OF 
CORMORANTS RANGE 
FROM PLAIN 
PERMANENTS TO 
POMPADOURS 


\ Wien THE LUMP SUCKER TiRes 
OF SWIMMING, IT USES ITS VENTRAL 
FINS TO MOOR ITSELF TO A ROCK 


COMMON OR LEDGE, WITH A SUCTION SO 


POWERFUL THAT IT CAN HARDLY 
CORMORANT Douste ( BE DISLODGED/ 
SINGLE CRESTED 3] 
RMANENT) CORMORANT- i 


Many PEOPLE BELIEVE THAT THE 
FLAMINGO STANDS AND STRADDLES (TS 
NEST TO KEEP FROM CRUSHING THE EGGS! 
HOWEVER, THESE CURIOUS BIRDS DO SIT 
ON THEIR NESTS, WITH THEIR LEGS 
DOUBLED UNDER THEM / 


Our UGLY RIVER SALAMANDER, THE 
HELLBENDER, 15 AS TOUGH AS HE LOOKS! 
SPECIMENS HAVE REMAINED ALIVE OUT 
OF WATER FOR 24 HOURS, OTHERS 
HAVE EMERGED FROM A SOAKING IN 
ALCOHOL, NOT ONLY ALIVE BUT WITH 
E A PERFECT JAG ONS 
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Anothor underwater fighter for our two-ocean Navy. 
Subs are being b at Great Lakes shipyards 


Subs Spawned in Fresh Water 
Make a Strange Trip to Sea 


Wirt coastal yards jammed to capacity, 
‘Uncle Sam is having ten of his newest sub- 
marines built at Manitowoc, Wis. When 
they are completed, he will find himself al- 
most in the position of the man who built 
a boat in his cellar and couldn't get it out. 
"The 310-foot craft will have to be trans- 
ported down the Mississippi to the Gulf as 
illustrated at the right. Even with part of 
the superstructure removed, a submarine 
will need to be half submerged—its “light” 
draft of 12 feet increased to a “deep” draft 
of 21 feet—to be towed under low bridges of 
the Chicago Canal, the tightest squeeze of 
the route. From New Orleans it will proceed 
under its own power to New London, Conn. 


HY DOWN THE MISSISSIPPI? The size of the submorines 
kes it impossible for them to use customary routes to the sea 


———— on 


O-FT. SUBMARINE I5 TOO LONG NEW YORK STATE BARGE 
LOCKS OF WELLAND CANAL ‘CANAL 15 TOO SHALLOW 
ND ST, LAWRENCE ROUTE TO SEA ‘TO FLOAT SUBMARINE 


Parking Truck for Trailers Takes Them Going or Coming 


No MATTER which way he’s going, the 
driver of the novel parking truck shown 
below always has a clear view ahead. When 
he wants to travel in the opposite direction, 
he simply climbs over into the seat facing 


him, and operates a duplicate set of con- 
trols. His single steering wheel works 
from either position. You see him stowing 
away a truck trailer at the Keeshin Termi- 
nal, huge motor freight depot in Chicago. 


‘ort ransro TON 6, 


“Switching” trailers in @ truck-freight yord. When he wants to go the other way, the driver changes seats 


Dashboard Signal Lights Tell When Tire Pressure Gets Low 


WARNING a driver by means of a buzzer 
and dashboard lights when tire pressure 
falls below any desired minimum, a signal 
system for trucks and cars is being mar- 
keted as a safety and economy device. A 
Pressure-operated switch in contact with 


Each “jewel” light 
ondeshboard (left) 
is connected with a 


ting any number of 
wheels and spares 


the tube in each tire operates its own light, 
indicating the tire in need of attention. An 
insulated commutator in the brake drum 
and a fixed brush on the brake housing 
connect the unit to the ignition switch, 
which also turns the system on or off. 
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Paratroopers Travel Light 
— More ‘Chutes Bring Gear 


RESSED in foliage-green coveralls and 

wearing plastic helmets which look like 
a football player's, the Army's parachute 
troops go over the side armed only with pis- 
tols and hand grenades. Dropped by para- 
chute at the same time are heavily padded, 
200-pound roll packs, containing their rifles, 
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submachine guns, ammunition, and even 
their regular infantry packs of blanket roll, 
half a pup tent, toilet articles, change of un- 
derwear and shirt, emergency rations, mess 
kit, and trench tool. A parachute troop- 
er must roll when landing if he is to avoid 
injuries, and it is almost impossible *o do 
this carrying a heavy pack, much less a rifle. 
The helmets are crash affairs, covering the 
ears, forehead, and back of the neck, and 
attached to them are straps leading to a 
heavy pad that passes over the chin. 


Parachute troopers, 
landing armed on 

with hand grenades 
ond pistols, hurry 
over to padded rolls 
dropped from planes 


Eoch roll contains 

submachine guns or 
plus 

ther equipment 

too bulky for carry- 

jing in the descent 


Once he hes picked 
up his rifle the 
parachutist fights 
like any other in- 
fantryman. Notice 
the plastic helmet 
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Plasties from Coffee 
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to Use Brazil’s 
Surplus Crops 


By BARRETT McGURN 


THE LAST ten years, to keep the price 

up, Brazil has dumped into the sea or 
burned enough coffee to give every man, 
woman, and child in the United States three 
cups a day for two and a half years, This 
month the Brazilian Government will begin 
turning a part of this surplus into a plastic. 
It expects to sell the product in this country 
at from seven to ten cents a pound, or from 
a half to two-thirds the price of the cheap- 
est plastic now on the market. The five- 
story factory going into production at Sio 
Paulo will make only 4,250,000 pounds of 
the powder a year, but Brazil thinks so 
much of the process it has already awarded 
tentative contracts to the Blaw-Knox Com- 
pany, of Blawnox, Pa,, for the machinery 
of a second plant to turn out 100 times 
that much. 

That will be more than half the present 
world consumption of plastics, but Brazil is 
not worried. Until recently the industry 
was growing at the rate of 30 percent a 
year, and there is a world shortage just now, 
because of the call for plastics to replace 
aluminum and other metals reserved for 
defense use. Besides, the price of Caffelite, 
as the stuff is called, makes it possible for it 
to compete with lumber and plywood for 
flooring, wall boards, and roofing, particu- 
larly in prefabricated houses. 

The burning and dumping led directly to 
the discovery of the new use for the bean. 
‘The waste preyed on the mind of a Califor- 
nia chemist named H. 8. Polin, now 33 years 
old, and three years ago he began studying 
coffee to find out whether it was not good 
for something besides drinking. His findings 
were spectacular, and in November, 1939, 
Brazil dispatched a scientific mission to the 
United States, headed by Dr. Paulo Car- 
neiro, head of the Technological Institute 


At the top, green coffee beans being spread out to 
dry, Steel drums wrapped in steam jackets, similar 
to the laboratory autoclave ot the left, will heat 
under pressure the ground-up beans, to which water 
end @ catalyst are added, to make plostic powder 
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After the oil is token out 


The oil hos its uses, too 


The plastic, ready to mold 


BLENDER 


Pesscrion 
MOTURE 


6s. 
SURE 
[AUTOCLAVE 


CAFFELITE 


The Bean Yields 
Every Ingredient 
Needed in Plastics 


Green coffee berries 
are fed into a large 
hopper. They do not 
have to be shelled, 
so husks and all are 
ground up fine, much 
as the roasted beans 
are at the grocer’s 
to make your morning 
cup. Solvents take 
out the caffeine and 
oil, Distilling the 
oil provides fractions 
which are poured back 
along with water and 
a catalyst. The mix- 
ture is heated under 
heavy pressure in an 
autoclave. Washing 
removes the catalyst 
and other soluble ma- 
terial, leaving the 
plastic powder, ready 
to be dyed and molded. 
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of Brazil, to investigate Polin’s re- 
markable claims. 

Polin showed them how he extracted 
a powder from the bean, and molded 
that powder under pressures of from 
2,000 to 5,000 pounds to the square 
inch into permanently hard objects 
highly resistant to water, heat, alka- 
lies, and weak acids. He pointed out 
that it is a good insulating substance, 
and finally that in its manufacture 
there are many useful by-products 
that will justify production alone if the 
market for plastics ever is saturated! 

The Brazilian scientists were im- 
pressed, and Brazil determined to 
make Caffelite as a government enter- 
prise. Polin turned over his patent 
rights, and will receive royalties for 
15 years in exchange. 

Each 132-pound bag of coffee will 
yield a pound of caffeine and two gal- 
lons of coffee oil, plus more than 100 
pounds of plastic. The small plant now 
starting will have a capacity of 50,000 
bags a year, while the big plant will 
have a ‘capacity of 5,000,000 bags a 
year, which means it can produce, as 
a sideline, twice the world’s present 
consumption of caffeine. However, 
there is a shortage of caffeine at pres- 
ent, owing to the war, and a larger 
future market is promised by recent 
discoveries of new uses for it. Coffee 
oil may be used in soaps, lacquers, 
paints, shoe polish, food products, 
medicines, insecticides, and as a source 
of Vitamin D. Brazil also has an eye 
on the tin-plate industry, in which 
coffee oil can be used as a substitute 
for palm oil, Other by-products are 
cellulose and furfural. 

But it is the new plastic that arouses 
the greatest enthusiasm. The bean in- 
cludes not only all the plasticizers and 
bulk materials needed, but even the 
dyes to color the finished article! 
Green, tan, dark brown, and black are 
on hand in ample quantities. Other 
colors are there, too, but extracting 
them would draw on chemicals need- 
ed for other qualities in the Caffelite, 
so dyes will be added when they are 
desired. Finished objects can be any color 
but not dead white. Coffee is too dark to 
take so light a shade as that. Mottled as 
well as solid colors will be possible. 

Both types of plastic, the thermoplastic 
and thermosetting, can be made from the 
bean. The thermoplastic type can be melted 
and remolded as often as desired. The 
thermosetting type, by far the more com- 
mon, remains permanently hard. Caffelite 
can be made either opaque or translucent, 
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A Carver laboratory press makes test cokes of Caffeli 
under pressures of 2,500 to 5,000 pounds to the square 
inch, ot temperatures of 325 to 375 degrees Fahrenheit 


though never glass-clear, and either hard 
or rubbery. 

Polin is conducting further experiments 
with the bean in his laboratories 71 stories 
above New York City's 42nd Street, in the 
Chrysler Tower. The possibility of whole 
houses being built of Caffelite is in his mind 
and those of his assistants, but Brazil is 
pretty well satisfied with what he has al- 
ready done to convert an annual loss of 
$50,000,000 into an asset. 
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Self-sealing bulletproof 
fires for Army vehicles 
‘ore among the new de- 
fense con! ns of 
rubber. Here a rifleman 
is taking a shot at one 
mounted on a test car- 
riage that reproduces 
load and traction con- 
ditions of real servic 


Lect Mitecon 
_ NEW AGE OF RUBBER 


By CHARLES MORROW WILSON 


UBBER news is stretching around the 
world. Current progress in rubber 
manufacture is probably the most 

rapid and varied ever attained by an Amer- 
ican industry, 

Headline rubber news is defense news. 
Of the 34,000 rubber-built articles now un- 
der patent or pending patent, nearly 25,000 
are helping build our new Army, Navy, and 
Air Corps. Our present defense effort is the 
biggest developer of rubber since 1839, when 
a Philadelphia hardware merchant named 
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Charles Goodyear accidentally spilled a 
mixture of crude rubber and sulphur upon 
a hot stove and thereby “invented” vulcan- 
izing. 

Rubber can do much toward deciding the 
outcome of this war. With steel and petro- 
leum, rubber is now the greatest military 
material. Field guns, tanks, armored cars, 
and transports; planes, field kitchens, hos- 
pitals, horses, and mobile plane-repair shops 
are rolling to war on rubber tires or tracks. 
Our Army marches on rubber heels, and a 
big part of it on rubber-composition soles as 
well. Each one of our military vehicles re- 
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quires an average of 300 rubber parts or 
fixtures, A new bomber uses 400, and our 
new 35,000-ton battleships more than 20,000. 
Last winter we were able to fly bombers 
and pursuit planes to England because of 
rubber de-icers on their wings. Planes are 
also equipped with “self-sealing,” bullet- 
resistant fuel tanks lined with rubber. 
‘Already, defense uses have hoisted our 
rubber consumption to an all-time high of 
67,000 tons per month—as compared with 
Germany's estimated consumption of 100,- 
000 tons per year. The giant Nazi military 
machine is still predicated upon steel and 
other metals, We are learning that for 
many uses rubber lasts longer, moves faster, 
is more resistant to high speed, intense heat, 
and other battle conditions than is steel. 
For the past four years 90 percent of all 
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tractors in manufacture have rolled on rub- 
ber tires for an average saving of one third 
of fuel and maintenance cost and a 25-per- 
cent increase in working speed. 

Our new Army profits accordingly. Our 
tanks and planes are taking to rubber. For 
example, our standard 28-ton light tank, the 
‘M-3, now uses more than 1,600 pounds of 
rubber. Like all new-style tanks it rolls on 
rubber tracks—lugs of hard rubber vulcan- 
ized upon steel cores which turn on bogie 
wheels or rollers, also made of solid rubber 
vulcanized upon steel rims. 

‘Thus rubber works against rubber, in- 
stead of steel against steel, to increase 
speed; to reduce strain, vibration, and dead 
weight: and to muffle noise to a point where 
our new tanks can receive orders by radio 
in the thick of battle. 

Another remarkable attain- 
ment is the all-rubber mount 
for antiaircraft guns, particu- 
larly the 40-mm. Swedish Bo- 
fors now the standard defense 
of England. Each mount has 
about 1,500 parts. Mechanical 
earth drills now used by our 
Army (they can dig a 20-inch 
hole six feet deep in three min- 
utes) also travel on rubber 
tires. Porous rubber cushions 
and mattresses are standard 
aids to the performance of “bunk 
fatigue.” Sponge rubber pro- 


With several, bullet holes in it, 
the tire can keep running under 
load without losing more than a 
few pounds of its air pressure 
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Similor in principle to the bulletproof tire is the self-sealing fuel tank for combat planes, shown here 
in course of manufacture at one of the plants of the B. F. Goodrich Co., Akron, Ohio, With tanks like 
these, a warplane need not crack up or catch fire because of an unlucky hit by an enemy machine gun 


tects our soldiers who serve inside the 
tanks. Sponge-rubber pads guard the feet, 
legs, and arms of our parachute troops. 

Since our Army began to move on rub- 
ber, enormous progress is being made in im- 
proving tires. Most spectacular is the de- 
velopment of the self-sealing bulletproof 
tire, equipped with gum-type elastromers 
which close bullet or shell punctures. In 
tests, clip after clip of high-powered .50 
caliber bullets are fired at close range into 
a self-sealing tire. Then the tire is trans- 
ferred to a military vehicle and run for an 
hour or more with pressure losses no greater 
than ten pounds. The self-sealing fuel tank, 
now standard in our fighting aircraft, is an 
application of the same principle. 

Substitution of rayon for cotton threading: 
for military tires is also adding enormously 
to the life and heat-resistance of the cas- 
ings and tubes. Our progress in construc- 
tion of airplane tires and tire brakes is even 
more spectacular. 

Military craft must be prepared to make 
rough, fast landings, and the resulting grind 
upon tires, particularly with bombers, is 
great. Today the world’s biggest airplane 
tires are being manufactured by Firestone 
for the new Douglas B-19 bomber. This is a 
36,00-40 casing. Though adapted to the 
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standard tricycle landing gear, the tire is 
built to carry half of the bomber’s total 
weight of 82 tons. Standing eight feet high, 
this tire weighs 961 pounds and has a tread 
which carries five inches of rubber. To 
build one such tire requires 600 pounds of 
crude rubber, 148 miles of cotton cord, three 
miles of steel piano wire for beading, and 
300 pounds of compounds, 

A new Firestone heater unit designed to 
“cure” or vulcanize tires from eight to ten 
feet in diameter weighs 300,000 pounds and 
stands 2% stories high when the lid is 
opened. 

‘New rubber-base face-molded gas masks 
are among the most important of all de- 
fense equipment. Our rubber factories are 
now manufacturing at least 7,000,000 of 
them. The mask is entirely seamless except 
for one small seam beneath the chin, which 
is sealed with rubber. Before delivery the 
entire mask, hose included, is tested under 
tremendous pressure to insure against leaks. 

Aviation uses of rubber are increasing al- 
most as rapidly as our output of bombers. 
One is the recent development of tires which 
conduct static electricity into the ground 
and thus eliminate a serious fire hazard. 
Our rubber industry has taken over pro- 
duction of barrage balloons, one tested form 
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of protection against aerial 
bombardment. This construc- 
tion is extremely complicated 
since it involves perfecting 
and rigid inspection of suit- 
able rubberized fabrics, in- 
flation equipment, stabilizers, 
and seam-taping with spe- 
cially developed rubber adhe- 
sives. Control or “weather- 
surfacing” wings of military 
craft is another important 
new job in rubber. So is in- 
sulation of delicate aviation 
instruments. 

Collapsible rubber boats or 
“life rafts" for all military 
aircraft which fly above wa- 
ter are an outstanding de- 
velopment in rubber use. 
Rubber acid tanks, bomb 
jackets, and gas-line guards 
are other important items. 
Rapid development of rubber- 
ized or rubber-derived tent- 
ing materials points to a time 
when air bases, like circuses, 
can be “pitched” overnight. 
‘These weatherproofed tents 
and shelters are already 
enormously important to our 
land forces. ‘The rubber-built 
oxygen mask for high-alti- 
tude flying, heat-retaining 
rubber boots and zipper suits 
for military flyers, and flame, 
gas, and grease-resistant cov- 
erings both for men and vital 
engine parts prove rubber’s 
place in air supremacy. 

Today's race for world 
leadership becomes more and 
more literally a race for rub- 
ber. To date we are far 
ahead, Despite their publi- 
cized facilities for making 
synthetic rubbers, the Axis 
Powers seem most anxious to 
get natural rubber. The Ital- 
ian Government is striving 
unsuccessfully to adapt guay- 
ule or bush rubber to dry-land 
Africa. Germany is reputed- 
ly attempting to smuggle out 
South American tree rubber 
by means of planes and “run- 
ner” ships. According to rub- 
ber authorities, Germany con- 
sumed about 100,000 tons of 
rubber during 1940—about 
one seventh of our present 
consumption. Most of it was 
synthetic and the rest was 
salvage from numerous con- 
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MAKING SYNTHETIC RUBBER is demonstrated in a simple 
periment by A. R. Bowlzer of the Goodrich company. Synthetic 
jex made from petroleum or farm waste is poured in a beaker 


LIKE NATURAL LATEX, the artificial material is coagulated 
by the addition of dilute acid. When stirred, the solution begins 
to curdle almost at once, the rubber in it forming a spongy mass 


MAN-MADE RUBBER resembles the natural product so closely 
that only on experienced technician can tell them apart. Goodrich 
is now turning out six tons of this material a day at a new plant 


IT BOUNCES! Synthetic-rubber plants in the United States now 
hove a capacity of 18,000 tons a year, will soon make it 40,000 


quests. Our rubber authorities believe Hit- 
ler’s rubber-salvage schemes, though effi- 
cient, will be hard to keep up, For it is usu- 
ally necessary to use at least two pounds of 
fresh rubber with every pound of salvaged. 
In any case, Germany’s 1941 consumption 
of rubber is thought to be no more than two 
pounds per capita, while ours may reach 15 
pounds. 

‘That is why rubber is a source of income 
for about 15,000,000 American families, and 
why our rubber industries are paying an 
overall average wage of more than a dollar 
per hour. It is why our rubber industries 
can afford to employ thousands of research 
workers, whose efforts are opening thou- 


sands of new domestic uses. 

Among the army of new household uses 
for rubber is Pliofilm, a transparent, odor- 
less, tasteless, and moisture-proof sheeting 
now being manufactured at the rate of 
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about 25,000,000 yards per year. There are 
two types of this material; the plasticized 
(for hard wear) and the regular, which is 
primarily a wrapper material, impervious to 
water, air, grease, mold oil, alkali, or heat; 
printable and sealable either by sewing or 
by heat adhesion. Use of rubber-film pack- 
ing will help prevent possible shortages of 
alloys and metals used in manufacture of 
“tin” cans and metal containers. Baker’s 
yeast, buttermilk, molasses, malt, and malt- 
ed milk are on the new list of foods being 
packaged in rubber-made containers. 
Products both of natural and synthetic 
rubbers are making headlines in the cloth- 
ing field. For example, the U. S, Rubber 
Company announces a new type of “hole- 
proof” rubberized hosiery, which according 
to laboratory tests wear 100 days, 15 hours 
per day, without developing a break. The 
same fabric processing can create rubber- 


if 


harvesting, white latex flows out of the 

bork of the tree through a spiraled 
“wound" into an aluminum cup. Two trees must be 
topped for a year to get the rubber for one fire 


g Every morning, a topper visits each tree. He 

scrapes off the congealed rubber into a scrap 
pon, cuts a new ‘the bark, and attaches the 
cup. A man can gather 100 pounds of latex in a day 
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ized undergarments and work clothes which 
promise to set all-time records in durability. 

Sheer rubber raincoats, in varied and at- 
tractive colors and capable of being carried 
in pint cartons or oversize wallets are com- 
mon merchandise. So are rubber bathing 
suits which stretch three diameters and re- 
turn to their natural size and shape. Other 
rubberwear includes light transparent “heat 
retainers” for the feet, which can be placed 
inside one’s shoes for skiing, hunting, trout 
fishing, or ice-skating. 

‘These products are also made of rubber 
hydrochlorides. So are the transparent 
“glamor gloves” which women now wear for 
home and office work. The list of rain gar- 
ments is expanding to include complete rain 
suits and hoods which fold into a five by 
eight-inch package weighing only half a 
pound and easy to fit into a golf bag, tackle 
box, or glove compartment. The rubber-treat- 
ed rayon does not shrink, scratch, or stretch. 

Rubberizing of common papers is made 
possible by Pliolite, a vaporproof rubber 
derivative which is also being used as an 
invisible furniture protector. Another sub- 
stitute rubber called Koroseal is developed 
and manufactured by the B. F. Goodrich 
Company from limestone, coke, and salt. 
‘This material is essentially a coating sur- 
face and is particularly important in con- 
struction and insulation of modern battle- 
ships and fighting craft. To date the new 
sea fortress North Carolina is its biggest 
customer. The product is resistant to flame, 
mustard gas, oil, water, and acids. 

United States capacity for producing syn- 
thetic rubber is now about 18,000 tons per 
year. When new plants are completed, or 
within two years, capacity will probably be 
between 36,000 and 40,000 tons or five per- 
cent of total rubber needs. Goodrich is com- 
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pleting its third synthetic-rubber plant with- 
in 18 months. Firestone is completing a 
new “substitute” factory, as is Goodyear. 
Du Pont, Dow Chemical, and Standard of 
New Jersey are among prominent non-rub- 
ber concerns now active in developing and 
producing rubber substitutes. 

At present, most of our synthetic rubbers 
are by-products of petroleum. About 80 per- 
cent of all the butadiene now used is a prod- 
uct of the petroleum-cracking processes re- 
cently developed to improve aviation gaso- 
lines. Though normally a gas, this source is 
handled under pressure to keep it a clear, 
watery liquid. For making “Buna S” or 
synthetic rubber for auto tires, coal-tar de- 
rivatives such as styrene are added. To 
make “Buna N,” or “perbuna” for manu- 
facture of various mechanical goods, acrylo- 
nitrile, another coal-tar derivative is added. 

Buna has unusual resistance to abrasion, 
which accounts for its use on printing-press 
rolls and blankets, and its resistance to heat, 
swelling, and aging makes it a superior in- 
sulation. Buna-type rubber can be made 
from a great many sources other than pe- 
troleum. The product was first developed 
with crude cane syrup of the type commonly 
used for industrial alcohol, and it can also 
be taken from cornstalks, straw, grain hulls, 
sawdust, scrap wood, and many other cel- 
lulose materials, Dr. Waldo Semon of Good- 
rich, one of our most renowned developers 
of synthetic rubbers, tells me that when big- 
ger producing units and larger capital in- 
vestments are directed toward Bunas, it is 
probable that large quantities of field and 
crop wastes could be made to provide cheap- 
er synthetic rubber than petroleum offers. 

But at present more than 90 percent of 
all our rubber comes from the latex of the 
tropical Hevea tree, a stately, shiny-leafed 
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tree native to the Amazon Basin of South 
America. Two Hevea trees must be tapped 
for an entire year to yield enough rubber to 
make one six-ply tire for a cheap auto, Thus 
our auto tires alone consume the harvests of 
about 6,000,000 Hevea trees along with those 
of a half million acres of high-yield cotton 
and about $70,000,000 a year worth of other 
products such as zinc oxide, copper, sulphur, 
pine tar, clay, mica, and rosins. 


NTIL 1900 the world’s supply of Hevea 

rubber came from the wilds of South 
America where it was collected by native 
tappers or “seringueros” and bought by 
free-lance jobbers and speculators. Under 
those conditions the highest South Ameri- 
can production was 89,000 tons in 1910. That 
wasn't enough to meet demands of the fast- 
growing auto industry, which continues to 
consume about three fourths of all rubber 
used. Rubber booms resulted and prices of 
crude rubber soared to $3 per pound. 

Meanwhile, after long experimentation 
the British and Dutch governments suc- 
ceeded in adapting the South American tree 
to British Malaya, the Netherland Indies, 
and other eastern tropics as a plantation 
crop. Today British Malaya, a small arche- 
pelago no bigger than New York State 
grows about.44 percent of the world’s rub- 
ber supply; the Dutch colonies of Java and 
Sumatra grow about 40 percent, while Indo- 
China, Liberia, and the Philippines grow 
most of the rest. South American recovery 
of wild rubber is only about one percent of 
our present imports. 

‘Today most of our rubber supply must 
travel 12,000 miles or more over shipping 
lanes threatened by Axis raiders, and beyond 
defense by any navy. Shipping time is from 
eight to twelve weeks and Dutch and Brit- 
ish merchant ships which carry most of the 
traffic are being continually sent to the 
bottom. 

Except for Hevea the only currently prac- 
tical source of natural rubber is the guayule 
shrub, a stubby, grayish-green bush which 
is’ native to the dry Central Plateau of 
Mexico. Recently this plant has been intro- 
duced to farms in Arizona, New Mexico, and 
California. At Salinas, Calif,, the Intercon- 
tinental Rubber Company, leading promoter 
of guayule, has built a mill with a five-ton 
daily capacity; has planted about 8,000 
acres of the homely bush, and with the as- 
sistance of the U.S. Army and Department 
of Agriculture is developing a supply of 
seed for use in emergency. 

Since guayule thrives upon land too dry 
for most commercial crops and is a legume 
or nitrogen-restoring plant, a bill is being 
introduced in Congress to subsidize guayule 
planting throughout our dry Southwest. It 
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is a less profitable crop than Hevea, since 
the entire plant, including roots, must be 
dug and put through mechanical shredders 
to make possible recovery of the latex which 
is in the wood. The best yield on record is 
about 350 pounds of crude rubber per acre, 
but depending on variety rubber yields 
range from one to 20 percent of the plant's 
weight. In the wild, four or five years are 
required for the plant to come to bearing. 

Hevea trees bear for 25 years or longer 
with yields ranging from 400 pounds per 
cultivated acre for unimproved stock to 
maximum yield of 1,900 pounds and aver- 
ages of 1,200 pounds yearly for highly im- 
proved varieties. Therefore our rubber men 
and the Government are seeking to return 
Hevea to plantations of Central and South 
America within safe distance or protected 
sea lanes. It cannot be raised in the United 
States. 

Henry Ford has pioneered this effort 
by developing two modern Hevea plan- 
tations at Belterra and Fordlandia, along 
the Tapajos River of Brazil, the “botanical 
cradle” of the tree. Ford plantings now 
include about 15,000 acres with 3,000,000 
trees, which are expected to yield about 
12,000,000 pounds per year of crude rubber 
within another five years. In 1935-36 Good- 
year established two Hevea plantations in 
Central America; one near Gatun, Panama, 
the other at Cairo, Costa Rica. The latter 
property is now in commercial harvest and 
during March, 1941, the Ford Motor Com- 
pany began manufacture of tires made from 
Hevea harvested at Fordlandia, Brazil. 


OODYEAR also owns and operates 
about 60,000 acres of high-yielding 
Hevea plantation in Sumatra, The U.S. 
Rubber Company operates its own planta- 
tions in Java and Malaya. The Interconti- 
nental Company continues to harvest and 
refine guayule rubber in Mexico and Cali- 
fornia. In Liberia, West Africa, Firestone 
has Hevea plantations totalling 72,000 acres 
or about 9,000,000 trees. This development 
was begun in 1926 and the properties now 
yield about 1,100 pounds of rubber per acre, 
or about 10 percent of Firestone’s needs. 
‘Most of the harvest is brought to the United 
States as liquid latex. 

‘The U.S. Department of Agriculture is 
establishing ten Hevea experiment stations 
throughout Central America with headquar- 
ters at Turrialba, Costa Rica. Department 
surveys indicate that 15 Latin American 
countries, from Mexico through Bolivia have 
extensive lands capable of producing Hevea 
commercially. The Department is trying to 
interest native farmers in the crop. 

Hevea agriculture is reasonably simple. 
‘The tree comes to bearing within seven or 
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eight years and yields from seven to 13 
pounds of sheet rubber per year. Bud- 
grafting and selective breeding are the 
progress factors in growing the crop. Health- 
jest and highest-yielding trees are selected, 
and by means of cross-pollination seedlings 
can be developed with the best qualities of 
both parent trees, Thus the improved fam- 
ily is established as “mother trees.” Buds 
from these trees are grafted to hardy seed- 
ling rootstocks. Since the tree breeds true 
to type and without throwbacks, one mother 
tree can provide buds for several hundred 
acres of high-yield plantation. 

It is a perpetual harvest. Each morning 
the tappers, equipped with sharp knives, 
buckets, and a refuse pan, visit the trees, 
slitting thin spiraled “wounds” in the trunk 
bark of each tree. The tapper scrapes the 
congealed rubber into his scrap pan and 
clamps an aluminum cup immediately below 
the newest wound, The white latex flows 
out of the cambium layer of the inner bark. 
‘The worker carries both the fresh sap and 
the scrap rubber back to the curing shed, or 
pours the sap into orchard pipe lines. Sap 
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flows best in the morning. Between dawn 
and noon a good worker can collect 100 
pounds of latex which makes about 35 
pounds of sheet rubber. 

The next step is to pour the latex into 
open pans and cover it with a layer of dilute 
formic acid. The latex coagulates into a 
spongy white pad which is put through 
wringers, then smoked or dried with hot 
air into small sheets which are packed into 
200-pound bales for export. 

At the factory entrance a hydraulic 
plunger forces these bales into a “pie- 
cutter,” a set of revolving knives, Chunks 
of rubber travel on conveyors to the mixing 
mill, which merges the rubber with one or 
more of about 9,000 chemicals or compounds, 
some of which have the longest names ever 
spoken by man—such as mercaptobenzo- 
thiazole. ‘The factory chemist writes the 


“prescription” and the compounder, one of 
the highest paid of rubber workers, weighs 
out the ingredients. 

‘That gives rubber chemist, engineers and 
technicians more time for imagining and 
making a new world of rubber. 
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Metrogon tokes in 17 degrees more 
than previous single-lens cameras 


Lens Doubles Area Covered 
by Aerial Camera, Saving 
Time in Air Corps Mapping 


VirTUALLY doubling the area recorded 
at each click of a flying camera, a new 
wide-angle lens is saving time for U.S. 
Army Air Corps photographers. Known 
as the Metrogon, the £/6.3, six-inch focal 
length lens has an angle of 93 degrees, 
17 degrees more than the maximum pre- 
viously obtained with a one-lens aerial 
camera. Multi-lensed cameras cover an 
even greater area, but the negatives re- 
quire involved after-processes in mak- 
ing mosaic maps. The new wide-angle 
lens permits lighter cameras and sim- 
pler procedure. Fewer than 100 of them 
have been made. Although only an inch 
and a half in diameter, a Metrogon lens 
costs as much as a light automobile. 


Its use permits lighter cameras and also @ 
simpler procedure. All controls ore at or 
neor the top of the magazine, in easy reach 
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al Surveys 


A big portion of the wild Mount Olympus Peninsula, in the State 
of Woshington, Previous lenses would take only the central part 
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ARMY'S FLYING PHOTOGRAPHERS USE PORTABLE DARKROOM 


A NEW portable dark- 
room, which can be carried 
in a plane and set up in the 
field, enables the Army 
Air Service to hand to a 
commanding officer a pho- 
tograph of an enemy posi- 
tion within five minutes 
after the film has been 
dropped by parachute. This 
was the actual elapsed 
time in a number of tests 
made at Wright Field, 
Dayton, Ohio. 

‘As the plane stops roll- 
ing, the darkroom squad 
unloads a light-tight tent 
and its equipment, most of 
it wrapped in a single tar- 
paulin. ‘The tarpaulin is 
spread out, and while the 
tent is being erected, a col- 
lapsible water tank, devel- 
oping tanks and film racks, 
a printer, and print-devel- 
oping trays are set up, the 
last in a collapsible sink. 
A vacuum arrangement 
has kept water and the de- 
veloping fluids cool. A 
compressed-air cylinder is 
used to blow up the ribs 
of the tent, to speed the 
operation. The darkroom . Cae 
squad moves in, and shuts —_ Master Sergeant tA. E. Matos 54 readk ‘out his gear while the light-tight 
out the light with a slide fant is erected by inflating itt ribs with o compressed-cir cylinder 
fastener, 

Pictures turned out in 
five minutes, of course, 
must be wet and printed 
from wet negatives, so 
there is a minimum of ar- 
rangements for drying 
either film or pictures. In 
warfare there will be little 
time for that in the field. 
Instead, prints will be de- wes dropped by parachute, and totes it to the portable 
livered’ wet to waiting five minutes wet prints are produced and handed to a waiting cou 
couriers, who will dash off 
with them, either on mo- 
torcycles or in the new 
“blitz buggies.” 

When the darkroom has 
done its job, its equipment 
can be folded up quickly 
and wrapped compactly 
in the tarpaulin, on 
which it was spread 
while the tent was being 
erected. 


SEPTEMBER, 1951 105 


What About the RIFLE? 


It Now Takes 1,000,000 a Year to Supply the New Friends of 


an Old Weapon That Has Always Been America’s Favorite 


By ROBERT E. MARTIN 


HE UNITED STATES, always a nation 
of rifle makers and users, today is making 
more than ever before. At the same time it 
is turning out Garand semiautomatics for 
an Army of 1,400,000 men, it is manufactur- 


seedetl S8 > 
A bolt-action, .22 caliber rifle, one of the most 
popular types for target shooting. The weapon is 
light enough to be handled easily by a girl, but oc- 
curate enough for use on a 200-yard range, in match 
shooting. It is a favorite for hunting small game 


The 75 weighs eight pounds ten ounces and has o barrel 28 inches long, chambe: 
ing pin travels only two tenths of an inch when you press the trigger, thus 
than older-type guns and greater accuracy in shooting at @ mo 


long cortridge. The fii 


ing close to a million rifles a year for civil- 
ian use. But whether a rifleman is a soldier 
using the Garand, or a civilian out hunting 
or firing at a target, his weapon stems back 
to a Viennese gunsmith named Gaspard 
Koliner. 

Koliner discovered, about 1520, that by 
adding spiral grooves to the barrels of the 
old smoothbore muskets and fowling pieces 
he could make a gun that would shoot 
straighter and farther. He was applying a 


principle known to the crossbowmen of an 
earlier day, that spinning a projectile makes 
it fly straighter. The first guns frightened 
the enemy by their noise, flash, and smoke, 
but seldom hit him. A good crossbow could 
shoot with reasonable accuracy up to 400 
yards, while the early smoothbores did well 


The popular Winchester Model 75 repeating rifle 
hos a simple, easily operated bolt action. It wi 
not fire uni bolt is all the way down. Above 
the man's thumb is a micrometer sight. Each 
“click” changes the range an inch ot 100 yards 


d for a .22 caliber 


object 


if they hita man ac a quarter of that distance. 

The earliest guns were fired with a “‘slow- 
match,” a piece of rope impregnated with 
saltpeter, which was carried lighted and 
dipped into a firing pan to discharge the 
gun. Originally it was held by hand, Later 
the matchlock provided a “cockpiece” or 
“serpentine” to dip the rope into the firing 
pan. From the firing pan a train of powder, 
running through a small hole, led to the 
charge in the breech of the gun. 

‘The matchlock was followed by the wheel- 
lock, in which a spring-driven, grooved 
wheel struck sparks from a flint, and later 
by the flintlock. It had a hammer much like 
that of a modern rifle, but instead of strik- 
ing a firing pin, it carried a flint which 
struck sparks from a piece of steel as the 
hammer fell. 


‘Until the early 1800's, these were the 
principal means of discharging small arms, 
and most hand guns were muzzle-loaders. 
Some of the best were the Kentucky and 
Pennsylvania rifles which did so much to 
help the early Americans win their indepen- 
dence. 

‘These famous rifles were only a _refine- 
ment of rifles developed earlier in Europe. 
German and Palatine Swiss gunsmiths who 
had settled in Pennsylvania turned them out 
to meet the needs of the American pioneers. 
They had to be light in weight and shoot a 
comparatively light bullet, as a woodsman 
traveling on foot for days on end couldn't 
tote a gun as heavy as the contemporary 
European rifles. They had to be accurate, 
too, because frequently a man’s life depended 
on bringing down game or an enemy at 


The matchlock smoothbore is one of the oldest guns. 
The rope wrapped around it was impregnated with 
saltpeter, This "slow-match” 1d lighted 
‘and before the matchlock wa: 


the gun. The matchlock provided a serpentine to 
hold the match, as in the picture at the 
ond also tied ‘it mechanically to the trigger 


refinement wos the wheellock, in which 
iven, grooved wheel struck sparks 
when the trigger wos pulled. The 
spring had to be rewound with a spanner every 
was fired, os in the picture ot the left. 
Nevertheless, this “hind's foot” rifle wos a very 
fancy sj 9 arm around 1600. It took its name 
from the graceful shape of the stock os seen below 


= 


Co 


A Kentucky flintlock rifle of about 1780, with a 


modern guns up to 
p to 250 yards. Some 
ey fired o .40 caliber bullet 


At the left, cocki 


the hammer was ri 


Kentucky flintlock, When 
by the trigger, it struck 
sparks from the frimle, a steel plate, and at the 
some time forced the frizle back from the firing 
pan. The flintlock was a great advance, for the 
frizsle helped tho rifleman keep his powder dry 


Below is the plains rifle used in the 
West about 1830-40. It wos bya 
percussion cap, which makes it seem 
almost modern, but it was muzzle-load- 
‘ed, with ball of 200 grains and 250 
grains of powder, compared to the 
125-grain bullet and variable charge 
used in the Kentucky rifle. The shor 

to use on horse- 
ictured the detail 


‘A Henry repeat 
loading, .44 caliber gun was popular in the West ji 
similar to that of modern rifles. It was the metallic cartridge that made breech-loading possible 


9g rifle, one of the first successful repeaters using metallic cartridges. This breech- 


the 's, 70's, and 80's. Its lever action was 
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long range, in the days of the old frontier. 
‘The average Kentucky rifle had a longer 
barrel and a third smaller bore than its 
predecessors, some of the barrels being four 
feet long. It was about .40 caliber, fired a 
125-grain bullet, with a muzzle velocity of 
1,300 feet a second, and had an effective 
range of 250 yards. Its accuracy and range 
made it deadly in the Revolution and the 
War of 1812 against the “Brown Bess" 
smoothbore muskets of the Redcoats, which 
didn’t have half the range or a quarter of 
the accuracy of the American weapons. 
Up to 100 yards, those old rifles were as 
accurate as most modern guns. What they 
could do was demonstrated in the Battle of 
New Orleans. American troops, including 
2,600 Kentucky and Tennessee riflemen, 
killed 2,100 British soldiers. The American 
losses were six dead and seven wounded. 
Contributing greatly to the accuracy of 
the American rifles was the "patched" bullet. 
The bullet was placed on a piece of tallow- 
coated leather or cloth laid over the muzzle 
of the gun, and the whole rammed home. 
The bullet was slightly smaller than the 
bore, and the patch gave it a tight fit in the 
rifling. Prior to this, bullets had been made 
larger than the bore, and pounded down the 
barrel. This deformed the bullets and de- 
tracted from their accuracy. 
‘The next step forward was the invention 
of the percussion cap, containing fulminate 
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A Schuetzen rifle made in Der 


SF ogoinel the shovidert the tall 
peep-hole sight, and the palm rest 


in special Schuetzen matches intro- 
duced by immigrants from Ger- 


many, where they were long popu- 
lar. The game called for as much 
equipment os the modern small- 
bore shooter us 

of over-spectali 
the Schuetzen records still stand 


of mercury. When the cap was struck by 
the hammer, the fulminate fired through a 
pinhole into the breech to ignite the charge. 
With this, hunters and soldiers no longer 
had to worry about keeping the powder in 
the firing pan dry. 

‘This cap was developed in the early nine- 
teenth century, but was slow to be adopted. 
‘The development which really made possible 
our modern rifles was the metallic cartridge, 
first made successfully by Smith & Wesson 
in 1856. 

Up to that time “cartridges” had been 
cloth or paper containers in which the 
bullet and a measured charge of powder 
were carried. To load the weapon, the 
cartridge was opened, the powder poured 
down the barrel, and the bullet rammed 
after it. 

‘With the metallic cartridge, it was possi- 
ble for the first time to make successful 
breech-loading and repeating rifies. Though 
only a few were used in the Civil War, most 
of the troops fighting with percussion or 
flintlock muzzle-loaders, their superiority 
was so marked that after the war they 
quickly replaced the older styles. 

‘Then came a long series of rifles that be- 
came famous as Americans pushed west- 
ward. Sharps, Remingtons, Henrys, and 
Winchesters were some of the more popular 
ones. Since those days there have been few 
basic changes, though there have been 
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These are all modern .22 caliber 
rifle bullets! The first four can be 
fired from the some gun, and ore 

chiefly in target shooting. 
it 


bly mo: 
of the Army's new Garand rifle 


An old-time powder horn. The 

reading 
from left to right, ore for the 
matchlock, wheellock, Kentucky 
flintlock, plains, Henry, the 
32-40 Schustien, .220 Swift, ond 
the so-called '.22 long rifle 


Cartridges were originally sacks of cloth or paper, each 
ing @ bullet ond o measured charge of powder. For 
loading, the cartridge was torn open, the powder poured 


30 CAL. 
M1 


POWDER CHARGE 


down the barrel, and the bullet ramm ‘ompar 
the two modern American .30 cal cartridg 
below, the M I for the Garand, the M 2 for the Springfield 
BULLET 
U VELOCITY 
2600 
FT. A SEC, 
/ GILDING-METAL, 
LEAD-ALLOY SLUG YACKET 
BuLLer 
veLocity 
2700 
FT.A SEC. 
CUPRO-NICKEL 
LEAD-ALLOY SLUG JACKET 
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of San Antoni 


Metol disks and similar targets 
pierced by Topperwein whi 

they were flying through 

air. Many of them are the 
of half dollars, and some ore 
even smaller. Topperwein, who 
gove up art for shooting, still 
does a little drawing, outlining 
Buffalo Bill on tin with bullets 


— 


oe. 


steady improvements in 
powders and projectiles. 

The old Winchester 1866 
‘Model, for instance, the first 
Winchester to bear the 
name, fired a .44 caliber bul- 
let with a muzzle velocity of 
1,100 feet a second. It had 
a modern lever-action breech 
mechanism, and held 15 
rounds in the magazine. 
Some of these old-timers are still in use, and 
parts for them can still be purchased. 

‘A modern Springfield or Garand service 
rifle is only .30 caliber, but fires its 175- to 
150-grain bullet with a muzzle velocity of 
2,700 feet a second, and has an effective 
range of 1,000 yards or more, The Win- 
chester bullet was almost three times as 
heavy, but its range was well under 1,000 
yards. 

‘A conservative estimate places the num- 
ber of riflemen and women who concentrate 
on target shooting at 500,000, and the num- 
ber is growing fast. Five years ago there 
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, Texas, who hos bi 
shot." In continuous 
hit 14,540 flying targets—2'1-inch wooden 
istant—without a miss, 

to establish a record that remains unbroken to this day 


Le} 


were only 42 matches sponsored by the 
National Rifle Association of America, but 
last year there were 298 and now there are 
more rifle ranges in the nation than there 
are golf courses, if you exclude municipally 
owned links! Besides the target shooters, 
there are thousands of gunners who like to 
Punch holes in tin cans stuck on fences. 
And the country has 7,000,000 licensed 
hunters, many of whom can qualify as ex- 
pert riflemen. Thus a growing number of 
citizens are carrying on the American tradi- 
tion of knowing how to use a gun, whether 
they'll ever need to or not. 
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These four electric eyes, set an inch 
apart, give the jumper credit for 
jumps above the set mark. Another 
advantage is that the light beams do 
not sag as do the usual bamboo poles 


Electric Eyes Speed Up High Jump by Measuring Mark Set Exactly 


THE ELECTRIC EYE was used to speed up 
high-jumping at a recent track meet of the 
Schenectady, N. Y., Patrolmen's Association, 
by measuring the height of each jump ex- 
actly, almost regardless of the height of the 
pole, The equipment, designed by General 
Electric engineers, comprises a movable 
light source on one standard and four elec- 
tric eyes on the other, with a box which op- 
erates the equipment and records the height 


Device Spins Airplane Wheels 
at the Speed Ship is Landing 


CHARLES H. Roberts, Burbank, Calif, in- 
ventor, has perfected an apparatus to spin 
airplane wheels at the same rate at which 
the plane is landing. At present, sparks and 
big chunks of rubber fly from the tires when 
big transport planes land at high speeds, 
with their landing wheels stationary. The 
tires cost around $145 each, and because of 
the “dead-wheel” landings, last for only a 
few trips. If the tires are turning they are 
less likely to blow out, just as there is less 
jar when a man lands running when he 
leaps: from a moving vehicle instead of 
jumping with his legs rigid. Robert's appa- 
ratus weighs only 24 pounds, and is powered 
with a two-horsepower hydraulic motor, 
high-compression fluid being the motive 
force. In the picture he is holding a hub cap 
which fits over the device to protect it 
against damage. 
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jumped. Four parallel beams, an inch apart, 
are focused between the standards, so that 
if a jumper goes higher than the set mark, 
he is credited with the additional height up 
to three inches. In place of the usual bam- 
boo pole, a narrow strip of paper is stretched 
along the path of the lowest beam to guide 
the jumper. The Amateur Athletic Union, 
under whose auspices the meet was held, 
approved the equipment. 
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Coughing Announcer 
Punches a Button to 
Avoid Blasting Mike 


A “COUGH BUTTON" has been 
invented by engineers of Radio 
Station WOR, in New York 
City, to make their work easier. 
Heretofore when a performer 
or newscaster felt a cough 
coming on, he waved his hands 
wildly to signal to the engineer 
in the control room to cut him 
off the air. Naturally the en- 
gineers found it difficult to 
time the exact moment of the 
cough, so it often blasted forth 
over the air. They figured the 
cougher could time his own 
cough much more easily, so 
now a little black box is al- 
ways handy, carrying a button 
the announcer, news analyst, 
or performer can push and cut 
himself off the air long enough 
to clear his throat, and there is 
no further need for frantic 
waving to the engineer in the 
control room, In the photo- 
graph at the right, Raymond 
Gram Swing, noted news com- 
mentator, is using the device. 


it New York 
City, broadcast with this black box handy. When they feel a cough 
is coming on, they punch the button and cut themselves off the air 


Portable Ice Box Made of Cloth Is as Flexible as a Beach Bag 


ia 
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A PORTABLE ice box 
made of cloth is on the 
market. It is as collap- 
sible and flexible as a 
beach bag, yet its insu- 
lating properties are ex- 
cellent. The bag is de- 
signed for use with either 
dry ice or ice cubes. A 
pound of dry ice will 
keep food at from 40 to 
50 degrees Fahrenheit 
for 24 hours when the 
outside temperature is 
from 70 to 75 degrees. A 
tray of ice cubes will do 
the same thing for 12 
hours. Double-lined for 
easy cleaning, the bag is 
designed for picnic par- 
ties and outdoorsmen. 
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Three of the Jonas one-tenth-size 
scale models—a buck,doo,and fawn 


The railroad station he has turned in- 
to a studio. Below, he models a bison 


DONED railway station at 
jahopac, N. ¥., is being turned 
nto a modern Noah's ark by the wild- 
life sculptor, Louis Paul Jonas. Using the 
waiting room as a modeling studio, the 
ticket-agent’s compartment as an office, and 
the baggage room as a storehouse, he is 
reproducing, at one-tenth natural size, all 
the animals of the world. 

Jonas has 75 different species completed. 
Besides most of the North American game 
animals, they include such unusual foreign 
species as the oryx, the ovis poli, the eland, 
the takin, the imy the koodoo and the 
dik-dik. The dik-dik model weighs less than 
a pound. It is the lightest. The heaviest 
is the African bull elephant, 12 pounds. The 
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Just a few of the animals in Jonas’ ork. He ts 
to do all the animals in the world during the next 
ten years. All are scientifically exact os well os 
artistic, and so are widely adopted for use by mu- 
soums and schools as natural-history study material 


giraffe model, 20 inches high, is the tallest, 
while the African klipspringer, only three 
inches high, is the shortest. 

Because the models are both artistic and 
scientifically exact, they are being widely 
adopted for museum display. Yale Univer- 
sity’s Peabody Museum recently ordered 15. 
Other museums featuring them include the 
Academy of Natural Sciences of Philadel- 
phia; the Buffalo, N.¥., Museum of Sci- 
ence and Industry, and the California Aca- 
demy of Natural Sciences, in San Fran- 
cisco. For schoolroom use, Jonas has pre- 
pared a number of miniature habitat dis- 
plays in which his models are shown before 
painted backgrounds and accompanied by 
a reproduction of the animal's footprint, a 
bit of its hide, and photographs of it in 
the wild. 

It takes the sculptor two weeks to finish 
a model, not counting research. The first 
model is prepared in clay. From this, Jonas 
produces a plaster mold and casts the final 
model by forcing plastic material into the 
mold with compressed air. The final steps 
are smoothing up the model with an electric 
abrasion tool, putting on a sizing of alu- 
minum paint, then applying oil colors for 
the realistic exterior. Finished models, any 
number of which can be cast from the mas- 
ter mold, sell for from $10 to $45. 
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Jonas and his son, Poul, at work in the studio. Poul 
is wearing @ mosk to keep the plastic dust out of 
his mouth and eyes while he smooths down the 20-inch 
figure of the girafe with an electric hand grinder. 
Models are of plastic molded with compressed cir 


The sculptor shows off one of the miniature habitats 
he supplies to schools to go with his models. Im- 
mediately in front of the box is o reprodu 

cl's footprint and o bit of its hi 
gether with a dozen pictures of it in the wild 
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Underwater Seat 
Supplies Fresh 
Air to Bathers 


A PARKING STATION 
for underwater swim- 
mers has been installed 
at Wakulla Springs, 
Fla., where bathers can 
sit and admire the won- 
ders of marine life with- 
out having to “come up 
for air.” The air is 
pumped to the sedan- 
chairlike device resting 
on the bottom. Swim- 
mers dive down and 
head through its open 
sides, When they sit 
down, their heads are 
above the surface of 
the water in a pocket 
of trapped air. A trans- 
parent top of Lucite 
gives a clear view of 
surrounding objects. 
Swimming coaches us 
it for watching pupils. 


“Mercy Sled“ Hauls Crash Victims 
Back up Steep Mountain Slopes 


CALLED a “mercy sled,” a sturdy padded box designed 
and built by maintenance engineers of the California 
State Division of Highways has already done valuable 
rescue service for victims of highway accidents in the 
hills of several mountainous counties. The need for the 
sled became apparent after accidents in which badly in- 
jured motorists had to be brought back up steep, rocky 
slopes to the highway. The mercy sled now may be 
lowered by rope and windlass and hauled back up with 
an accident victim strapped upon its soft mattress. 


Lined with a soft mattress, the 
wooden sled gives support to the 
badly injured os it is drawn uj 
a bilside by the windloes of left 
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Small Motorboats are Molded of Phenolic Resin Plywood 


This baby motorboot seats 


SMALL motorboats are being molded of 
phenolic resin-glued plywood under the 
Vidal process. They are powered with a 
Crosley water-cooled, electric-starting, ten- 
horsepower marine engine, and have seats 
for six adults with room under the deck for 
lunch baskets, fishing gear, and bathing 


Mobile Substation 
Restores Power If 
Regular One Fails 


A MOBILE substation 
has been built by 
Westinghouse for the 
Cincinnati Gas & Elec- 
tric Company. It is es- 
sentially a transform- 
er, which can reduce 
the voltage of high 
lines to usable stages 
for factories and 
homes if a regular 
substation fails. Thus 
if the lights go out 
from trouble in a reg- 
ular substation, the 
company can send a 
trailer unit to the area 
at 40 miles an hour to 
“plug in” and restore 
the power. 
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ix persons and hos room under the deck for lunch baskets and fishing gear 


suits. The boats are designed to ride com- 
paratively high in the water, and are pro- 
tected from excessive splash by full-length 
splash rails, Operation is economical, the 
gasoline consumption being only half a gal- 
lon an hour at cruising speed and a gallon 
at full throttle. 


Statice Electricity Filters the Air in 
Up-to-the-Minute Office Building 


minute office building, an ultramodern 

structure 300 feet long, 120 feet wide, 
and three stories high has just been com- 
pleted near Philadelphia, Pa., for some 700 
workers of the Westinghouse Electric and 
Manufacturing Company. 

Fresh air, drawn into the building by two 
fans at the rate of 130,000 cubic feet every 
minute, passes through a pair of electro- 
static air cleaners of latest design. These 
remove up to 90 percent of dust, soot, smoke, 
and other air-borne particles. Then the 
cleaned air passes over warming or cooling 
coils on its way to the rooms, where thermo- 
stats control its temperature. It finally re- 
turns through wall grilles for recirculation. 
‘To form a barrier to summer heat, the roof 
is covered with an artificial lake of water, 
two to three inches deep, which will cool 
the surface by evaporation under the sun's 
rays. 

Fluorescent lamps totaling three miles in 
length provide glareless, high-intensity il- 
lumination. They consume about 200 kilo- 
watts of electric power, or hardly more than 
one fourth of the amount that would be 
needed for incandescent lamps. 

Soundproofing completely kills noise 
throughout the plant. Asphalt tile covers 
the concrete floors, and perforated pans in 
the ceilings contain rock wool, to make con- 


D's the world’s most up-to-the- 


EAPSUM AND 
COMPOSITION 
ROOFING) 


i 


centration easy for the workers by deaden- 
ing stray sounds. 

Windows of unique design consist of trans- 
lucent glass blocks, with the exception of 
one clear section at the center of each, ‘This 
double-walled clear pane, called by con- 
struction engineers an “island window,” al- 
lows the workers to look outdoors and 
prevents a shut-in feeling. 

First-floor design includes a fireproof 
kitchen and cafeteria, a blueprint room, a 
tracing vault, and a photographic room. 
‘The second floor, occupied exclusively by 
the engineering department, has the longest 
unobstructed drafting room in any indus 
trial plant—300 feet long and 100 feet wide. 
Here drawings are made of the huge land 
and marine turbines that will be turned out 
by near-by shops, mostly on Government 
order, A dumb-waiter speedily delivers the 
drawings between this room and the tracing 
vault downstairs. On the third floor, an 
auditorium seats 500 persons comfortably. 

Within the three-story brick - and- tile 
building, the Westinghouse staff perform 
their duties undisturbed, in the midst of 
massive assembly and machine shops of the 
South Philadelphia works. Without neces- 
sity of leaving the building during working 
hours, and shut off from noises inside and 
out, the office worker goes through the day 
unmindful of the bustle about him, 


Forty feet above the ground, on the 
roof of the new office building of 
the Westinghouse Steam Division, ot 
Loster, Pa., a three-inch-deep lake 
holding 70,000 gallons of water sheds 
the heat of the sun's rays in the hot 
months, Another remarkable fea- 
ture of the building is the longest 
unobstructed drafting room in any 
industrial plant. Seen at the right, 
this room measures 300 by 100 feet 
and is lighted by 11 miles of con 
tinuous-strip. "daylight" fluorescent 
lamps. Some 300 engineers, drafts- 
men, and clerks, out of the 700-odd 
occupants of the building, work in 
this room. In connection with its 
complete air-conditioning plant, the 
wonder structure has electrostatic 
air-cleaning equipment illustrated in 
the drawing on the opposite page 


An exterior view of the building. The railroad tracks in the foreground lead 


from the neor-by macl 


1e and assembly shops, where turbines designed in the 


drafting room pictured above are being manufactured on national-defense orders 


HOW WE USE THE 
SUN'S ENERGY 


FLYING—FROM 
THE GROUND UP 


“Horizons Unlim 
Duell, Sloan & 


notes in 
gy. How men, past ai 
Prosont, have tamed this 

‘gy for the advance- 


dreamers to the fighting 


pilots of today 
thor, S. Poul 


its ou- 


'Y 
Frontin Mong’ Clots 
Rock (Thomas Y. Crow- 
ll Company, $2). 
tographs ond drawings 
add interest. 


os he is codrdinator of 
rch forthe National 
Advisory Committee for 
Aeronautics. Text and 
pictures fill 354 pages. 


A boom tender is (a) a member of the 
crew of a big coast-defense gun (b) a 
vessel employed in protecting harbors by 
nets (c) the helmsman of a converted yacht. 


2 Reinterpreting an old treaty, the U. 8. 
and Canada have agreed to (a) occupy 

Madagascar (b) build war vessels on the 

Great Lakes (c) destroy Niagara Falls. 


JA multiple pom-pom is (a) @ military 
emblem (b) a signal rocket (c) a rapid- 
fire antiaircraft gun. 


The British battleship Dreadnought, 

launched in 1906, set the style for (a) all- 
big-gun main armament. (b) turrets ar- 
ranged along the center line of the ship. 


Depth charges are used to (a) attack 


underground storage depots (b) sink 
submarines (c) take soundings. 
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POTTERY MAKING BOOK ON WIRING 


AS A PASTIME GIVES NEW CODE 

One of the oldest of ‘on the 1940 Na- 
jh pottery makin Elect 
by can be both the second 


ractical El 
Wiring,” by H. P. Rich- 
ter (MeGr Book 


in Co., $3 
ROM, Jenkins fe handbook for # 
toil how to go obout it. who actually d 


Instructions and working 
drawings for making pot- 
tery tools and a chaph 
of general pottery 
formation are include 


work. Separate section 
treat theory and basic 
principles, residential 
and farm’ wiring, and 
non-residential projects 


2 Answers on page 212 


6 A balloon barrage consists of (a) bombs 

dropped from balloons (b) an airplane 
attack upon balloons (c) balloons trailing 
cables to snare aircraft. 


7 A de-gaussing girdle (a) is worn by over- 
weight officers (b) guards a ship against 
magnetic mines (c) protects a desert camp. 


Q Those things that look like clock faces, 

up on the masts of battleships, are used 
to (a) synchronize all chronometers before 
an engagement (b) communicate battle 
ranges (c) show the ammunition remaining. 


You would use paravanes to (a) learn to 
swim (b) steer a parachute (c) sweep 
mines. 


1Q The Monroe Doctrine was upheld by a 


joint resolution of Congress (a) during 
the Spanish-American War (b) in 1941. 
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ses to > Drive i in a @ Blackout 
F NEXT per) 


Americans Learn Safety Rules 


Ready for o lesson in blackout driv- 
ing. Light comes from left headlamp 
only. White tape outlines car body 


for Handling Cars in the Dark 


By BERT ANDREWS 

LACKOUT driving has cost thousands of 

lives in countries abroad where there 

isn't one automobile to every hundred 
inhabitants. It would take many times that 
toll if blackouts were suddenly decreed in 
this nation, which has one automobile to 
every four persons. 

‘That's why groups of foresighted men and 
women in many parts of the United States 
are striving to learn—by actual experience 
—the arduous rules that must be obeyed by 
motorists when no headlights show the wa; 
and no street lights illumine the road. 

‘There are equally rigorous regulations for 
walking in a blackout, since traffic moving 


in almost complete darkness is particularly 
hazardous for the uninformed pedestrian. 
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‘Take a trip with one of the vol- 
unteer organizations that are try- 
ing to acquire advance knowledge 
of what to do if the lights go out. 

It's a guaranteed cure for the skepticism of 
the overconfident autoist who says, “Why, 
blackout driving wouldn't bother me. 

Mrs. Blanche Wolman, London-born wife 
of an American and formerly a member of 
the London Ambulance Service, is the in- 
structor. The place is a quiet dirt road near 
Suffern, N. Y., but the scene is being dupli- 
cated nightly in communities from Maine to 
California. There is no moon. A few stars 
light the heavens, but not the highways. 

‘Ten carloads of volunteers await the word 
from Mrs. Wolman. She is not interested 
now in the specialized task of ambulance 
driving, but only in telling the ordinary pri- 
vate automobile operator what to do if he 
has to drive in a blackout. Doctors and deb- 
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utantes, defense workers 
and lawyers, are her pupils. 

They first learn Rule 1, 
which takes in the many 
things that must be done 
to prepare a car for black- 
out maneuvering. Here are 
the subsections 

Light should come from 
only one headlamp of your 
car. In the United States, 
where traffic keeps to the 
right, that would be the 
left headlamp. Why the 
left? Well, that gives on- 
coming traffic a warning 
beacon and saves many a 
collision and many a fend- 
er. A_ seven-watt bulb 
should be installed in that 
left headlamp. The glass 
should be covered except 
for an aperture two inches 
by one inch—covered by 
biack cloth or black paint 
thick enough to let no oth- 
er light shine through. 
Your rear light should be 
cowled so that the dim red 
glow spreads downward, 
As an added safeguard, 
your car should be striped 
with white paint or white 
tape—say about two inches 
wide. The stripe can run 
horizontally around the 
lower part of the car, with 
additional crisscrossing at 
the front and rear—the 
front crisscross to aid pe- 
destrians or cars coming 
in the opposite direction; 
the one at the rear to en- 
able cars behind to spot 
your car. 

The cars of Mrs. Wol- 
man's class are prepared 
in makeshift fashion to 
comply with Rule 1. The 
pupils listen to Rule 2: 
“Assume that you're driv- 
ing along with both head- 
lamps on,” Mrs. Wolman 
says. “The blackout signal 
sounds. At the first sound 
switch off your lights. Stop 
your car. Get your eyes 
adjusted to the darkness. 
Now turn on your black- 
out lights.” 

The class obeys. The re- 
sult is an eerie sight. You 
sit there, knowing you are 
one of numerous shadowy 
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headlamp is equipped 
«a seven-watt bulb and 
its gloss is blocked out 
except for on opening... 


«one inch high ond two 
inches wide. Located just 
« little below the center, 
it throws light downward 


The rightheadlamp is com- 
pletely hooded with black 
cloth. For more permanent 
treatment, paint is used 
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figures sitting within shadowy blurs that a 
moment ago were easily distinguishable as 
automobiles. Cigarette stubs glow red in the 
hands of the people in the car ahead. 

Rule 8 calls for putting out the cigarettes. 
Your auto lights—what remains of them— 
are thrown down to the road, and would be 
almost invisible to planes. Your cigarette, 


moving, could be seen from a plane ap- 


Rear lights must be cowled so that the dim red glow spreads down: 
attached to the 
ar from behind 


ward. A strip of white tape about two inches wi 
roar bumper, will help other drivers to spot the 


While tape is satisfactory for prac 
teal blackout service. It runs around the lower ed: 


white point 


proaching from the side. Now for Rule 4. 

Put your car in gear. Release the clutch 
gently in starting. Beginners always want 
to start too quickly. But remember that you 
can barely see the road ahead of you. Re- 
member that ahead may lie a rock which 
you would normally avoid without thinking, 
but which you may hit squarely if you do 
not see it in time. 

Rule 5 is one of the most 
important of all: Force your- 
self to keep your car to the 
right of the road. There will 
be a tendency to swing to the 
left—first just a little bit, 
then a foot or two, and final- 
ly, unless you're extremely 
cautious, you'll find yourself 
away over to the left. That's 
a bad spot to be in if an on- 
coming car is on its own side 
of the road. You won't see 
him until it's too late, And 
there's no use in hoping that 
he, too, will be far enough on 
the left to miss you. If a real 
blackout comes, you'll have 
some help in obeying this 
rule, for the roads will be 
marked with a white line and 
the curbs will be whitewashed. 
But you're on a dirt road to- 
night—a road closed off by 
courtesy of the State Police 

and there aren't any such 
guide lines, So you'd better 
stay to the right or you'll 
wind up in the ditch. 

Rule 6 is a common-sense 
one. NEVER drive more than 
20 miles an hour, no matter 
is better for how clear the road ahead 
of the bedy looks. Remember that your 
visibility is practically nil. 
Remember that a quick stop 
may be necessary at any mo- 
ment. Remember that an ob- 
stacle on the road may twist 
your wheels and send you 
spinning into the ditch for a 
personal blackout. 

Rule 7 is simple. Be sure 
u have a flashlight with 
@ cowl over it and with two 
thicknesses of tissue inside 
the glass. You may come to 
a spot so darkened by trees 
that your auto lights won't 
penetrate. The flashlight will 
enable you to leave your car, 
walk ahead, and survey the 
road that lies in front. It will 
come in handy, too, in case 
you have a flat. Tires have 
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to be changed, blackout or no blackout. 
Now you've learned the elementary rules. 
Some day you may have additional help. 
The Army Signal Corps is investigating a 
blackout device designed to extinguish elec- 
tric lighting systems by remote contro 
through use of short-wave radio. Its inven- 
tors say it could be used to black out an en- 
tire city from one central point, or to turn 
off the lights of an armored 
column from the command- 
ing officer's car, or to provide 
automatic dimming for auto- 


mobiles. But that’s in the 
future. 

‘There are rules for pedes- 
trians that have resulted 


from tragedies in London and 
other European cities. They 
may be summed up by the 
verse that is published re- 
peatedly in all London news- 
papers: 

“When you're walking 

Out tonight, 
Remember this— 
Wear something white.” 

‘This injunction is needed 
because pedestrians are al- 
most invisible to autoists 
and to other pedestrians—in 
blackouts. Six London walk- 
ers have been killed by bump- 
ing into other pedestrians. 
‘Twenty-two have been killed 
by walking into lamp posts 
and other obstructions. 

George Bernard Shaw wears 
a white coat and carries a 
white walking stick during 
blackouts. Women wear white 
hose and, sometimes, a white 
panel reaching down the back 
from the neck to the skirt 
hem. Some men pin white 
zigzags of cloth to their 
trouser cuffs. Almost every- 
one wears a white sleeve band. 
A few have luminous buttons 
on their garments. Police sug- 
gest that pedestrians at least 
carry newspapers.~ 

‘The absolute necessity of 
something of the sort will be 
apparent to anyone who re- ‘a 
members how difficult it is to 
see a pedestrian at night on a 
country road, or in the sub- 
urbs, even with normal head- 
lights, Ten years ago the 
problem became so acute in 
this country that Delaware 
enacted a law requiring per- 
sons walking at night on 


Similarly, 


to the 


‘onto their 
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A white cuff mokes it 
postible for others to 
see your hand signals 
pedestrians 
should wear white or 
ot least carry @ poper 


Reflector buttons odd 
effectiveness 
of the white cuff in 
signaling. Some Eng- 
lish pedestrians also 
hove the buttons sewn 

gorments 


country roads to carry a white handkerchief 
conspicuously displayed, or a lantern. 

In America, it’s well to remember the fig- 
ures as to motorists. In all the world there 
are only 45,422,411 automobiles. In the 
United States there are 31,104,118. That's 
why this nation's drivers ought to get ad- 
vance knowledge of the ways to prevent an 
epidemic of the blackout blues. 


Yule Werkew Hae 


“BUNCH OF BANANAS” 
“WRINKLE ROD” “SNORT PIPE” 
“POT” “FISHPOLE” “CHATTER BOX” “CHEATER” 


‘OME call it slang. But students of linguistic science 

accord it more respect because they know that many 
Of today’s salty phrases become tomorrow's “good 
usage.” In American automobile plants, workers have 
little truck with scientific terms, and tangy new de- 
scriptives catch on quickly. A waggish synonym may 
spread through a huge plant in a week. Good ones don't 
stop there, and their final destination may be the dic- 
tionary. The accompanying photos, made at the Lin- 
coln Division of the Ford Motor Company, illustrate 
some of that plant’s current words-in-the-making. 


1 BUNCH OF BANANAS. "Bunch" here is four, the number 
of "bananas" or bumper guards for one cor. A “blue goose” han- 
dling them makes special deliveries of assembly materials 


2 WRINKLE ROD. Woggish, but descriptive name for o con- 
ventional crankshaft, If you've ever seen one turning fost, you'll 
appreciate better why cutomobile workers dubbed it with this term 


vies in overtones 
tubes. A car built with 


4 A POT is oxsembly-line for corburetor, which takes too long 
to say. bi incoln-Custom never is called that in the factory 
There it is Big Berth or Queen Mary. Sun visors are “blind 


5 FISHPOLE and CHATTERBOX ore port of the argot. 
“Fishpole" is a common term for the type of radio antenna 
shown, “chatterbox” is of auto-worker coinage, meaning radio 


6 CHEATER, or whot’s-going-on-in-the-back-seat viewer; in 
short, a rear-view mirror. Another theory is that the name aris 
from a mirror's ability to reveal o cop before he catches you 


Ford Produces 


6-CYLINDER ENGINE, the first 
built by Ford since 1907, has just 
been introduced. It is interchangeable 
with the V-8, which is being continued, 


Ford's new 6- 
cylinder motor 


st 6-Cylinder Automobile Since 1907 


and is optional on all Ford cars, Develop- 
ing 90 horsepower at 3,300 revolutions a 
minute, the engine is said to be highly 
economical. Possible defense priorities 
demands are provided for, as it was an- 
nounced that the camshaft gear may be 
either aluminum or plastic, and pistons 
may be either aluminum or cast steel. 
The last 6-cylinder Ford to be built 
was the Model K, 584 of which were pro- 
duced during 1906 and 1907. Its motor 
turned up 40 horsepower at 1,700 
rp.m., thus yielding a little less 
than half the power of the new 
engine. The Model K had a piston 
displacement of 405 cubic inches 
as against 226 for the new model. 
Compression ratio of the old-timer 
was 3.5 to 1, which is 
nearly doubled in the 
current model with” 6.7 
to 1. The new motor, 
shown at the left, 
weighs 590 pounds. 
Ford has produced 
nearly 30,000,000 4, 8 
and 12-cylinder engines. 
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What You Should Know About 


By SCHUYLER VAN DUYNE HERE'S one on the dashboard of each of Amer- 

ica’s 30,000,000 cars. Yet few of the cars’ own- 

ers know very much about it. They call it a 
speedometer when it tells them they're getting good 
gas mileage. They call it cock-eyed when it doesn't. 
‘They're wrong on both counts since, technically, it 
is a velocity indicator plus one, sometimes two, 
odometers; and it isn’t cock-eyed. 

There are times when it doesn't tell you exactly 
how fast you are going, but the fault is not in its 
watchlike works. The manufacturer set it with a 
progressive error, which is about two miles fast 
at 40. Paradoxically, it is a very accurate error— 
one that will never misguide you into thinking you 
are going slower than you really are! 

Most speedometer makers, like the AC Spark 
Plug Division of General Motors, will gladly explain 
that this is no trick to make you think you are 
Barney Oldfield. Tires, they point out, constantly 
change in diameter, according to your speed, the 
pavement texture, air temperature, rain, bumps, 
edometer calibration at the AC plont, load, tire wear, altitude, and even pavement color. 
, Mich. Below, melting on ingot of | But wheel diameter governs the reading of your 
zine for the speedometer-frame castings speedometer, so the most accurate instrument 


FIRST ASSEMBLY STEP, in which a tiny gear is attached 
frame. Work is so precise that women, 
who excel men in fine hand work, outnumber men by a dozen 

low, putting together odometers demands, good 
jes and deft fingers. Finished units get "100,000-milo" tests 


Your Speedometer 


possible still could not tell you exactly how 
fast you drive at all times. It miyht say you 
were doing less than the speed limit when 
you were exceeding it—dangerous business 
on several counts—if it were not set on the 
safe, or high, side. 

Ask a dozen car owners how their speed- 
ometers work and you might get a dozen 
answers. If one of them says "by magnet- 
ism," he’s on the right track. For a revolv- 
ing magnet—driven by the speedometer 
cable turned by the car's drive shaft—spins 
within the brim of an aluminum “speed 
cup.” A field plate encircles the cup. While 
aluminum is nonmagnetic, it does build up 
curious and little-understood “eddy cur- 
rents” in the presence of a magnetic field. 
When the magnet revolves, setting up a ro- 
tating magnetic field, the eddy currents re- 
sist the rotation in direct proportion to the 
speed. The cup consequently turns. You 
have seen a somewhat similar application of 
the principle in the aluminum disk behind 
the glass front of your household electric 
meter. In your speedometer, the speed cup 
turns against a delicate hairspring, and a 
hand on the end of the speed-cup shaft points 
to the proper numbers on the dial for you 
to read. 

In cold weather, there are more eddy cur- 
rents in the aluminum cup, and readings 
ordinarily would be high. So a piece of spe- 
cial metal is clamped to the revolving mag- 
net to “short-circuit” some of the magnet’s 
force in exactly the right amount to com- 
pensate for the increased eddy currents. 

Delicate balance of the speed-cup assem- 
bly prevents jolts or changes in car speed 
from setting the hand into back flips, and 
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Fastening speedometers to 
dosh panels with small power 
serew drivers. The plant Poids 
7,000 speedometers in a doy 


bearings like those in a 
fine clock give it quiet- 
ness and long life. 

AC engineers scoff at 
the theory that wrecked 
speedometers, with their 
‘needles stuck at 80,” or 
anywhere else, prove at 
what speed a car was go- 
ing before a highway 
crash. For while speed- 
ometers are sturdy, they 
may not withstand the 
impacts of violent car 
collisions. And if some- 
thing breaks, or a shat- 
tered glass lens is shoved 
into the dial, anything 
can happen to the needle, 
and where it comes to rest is decided by 
countless different chances of fate. 

‘The worm-gear sets that turn the mileage 
indicator have a cumulative ratio of 1,001 
turns of the speedometer cable to one—or 
one mile—on the odometer. So, too, the 
cable turns at 1,001 revolutions a minute 
when you are driving at 60. These fixed 
ratios simplify the calibrating of speedom- 
eters at the factory, where each is checked 
with constant-speed electric motors at 10, 
30, 60, and 80 miles an hour on its dial. 

Once calibrated, it would take a major ac- 
cident to change them. For by an ingenious 
method their magnets are made "perma- 
nent." To visualize the method, imagine a 
pail filled to the brim with water. If you tip 
the pail, some of the water will spill. A mag- 
net, too, will hold just so much and, when 
“full,” a blow or certain types of electrical 
interference will spill some of its magnetic 
force. So speedometer magnets are first 
filled to the brim in a direct-current mag- 
netic field. During calibration, an alternat- 
ing-current magnetic field that penetrates 
right through the case of the finished speed- 
ometer withdraws much of the magnetism, 
leaving exactly enough for an accurate read- 
ing, but far too little to run any risk of 
further spilling. 

While a stop lug keeps your speedometer 
hand from recording “below zero” when you 
back up, there is nothing to prevent the 
mileage indicator from running backwards. 
And, of course, mileage indicators can be 
set back by hand—a somewhat expert hand. 
Like your watch, however, speedometers are 
meant to be left alone. Genuine skill is 
needed to build or service them. 
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This rood cruiser is 17 feet long, weighs 5,045 pounds, and cost its Hollywood owner $7,000 to build 
Comforts 


of Home 
IN A STEAM-POWERED HOUSE CAR 


SHOWER BATH, oil heater, instanta- 

neous hot-water system, and an elec- 
tric refrigerator are but a few of the 
unexpected luxuries found in a duralumin- 
covered road cruiser built by J. Roy Hunt, 
Hollywood motion-picture cameraman, in 
his spare time. Weighing 214 tons, this 
home-on-wheels is driven by a specially de- 
signed four-cylinder, 90-horsepower steam 
engine mounted in the rear of the car. 


A two-kilowatt, gasoline-driven generator heats 
water in half @ minute and also runs the stove 


This four-cylinder, 90-horsepower steam engine 
pulls the highway pullman on three-cent fuel oil. 
The engine can be taken out in 20 minutes and 
a substitute Mercury automobile motor installed 
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MUSS, FUSS, AND SPLASHPROOF car washing 
is said to be easily accomplished with an 
attachment that fits on the end of your 
garden hose. It consists of a spongy pad 
into which water flows directly from the 
hose. Fastened to the back of the pad is a 
rubber glove into which the hand may be 
inserted. For use, water is turned on and 
the pad is rubbed over the car surface to 
clean it, The self-soaking, self-cleaning pad 
weighs only six ounces. 


ALIGNING FRONT WHEELS while a car is in motion, a 
novel analyzer recently introduced fastens directly 
on a car wheel, permitting a comparison of the 
wheel path of travel with the natural path of travel 
of the car. In addition, it is claimed that the roll- 
ing tester reveals the actual functional relationship 
of all four wheels, and indicates any out-of-true 
conditions affecting car handling or tire wear— 
conditions arising from improperly mounted front 
or rear axle assemblies, bent frames, incorrectly 
positioned steering arms, or long or short steering 
arms, as well as the common alignment errors of 
caster, camber, toe-in, and king-pin inclination. 
Garages equipped with the device will not only be 
able to give better service, but with less trouble. 
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‘A BUG DEFLECTOR FOR CARS, which 
can be quickly fastened to the ra- 
diator grille, is designed to divert 
air currents to the top and sides of 
windshields, carrying insects away 
from the glass and forestalling ac- 
cidents caused by bug-blurred vis- 
fon. It consists of a triangular 
piece of stiff plastic mounted on a 
bent metal rod and attached to the 
grille with spring clamps, Even 
though bugs may soil the piece of 
transparent plastic, its small area 
several feet ahead of the wind- 
shield would be no appreciable bar- 
rier to vision. 
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SEWED-ON POCKET 
OF LEATHERET 

‘OR CAR FABRIC 
@ 10108 cicanerres 


Four Useful Hints That Help 
Make Driving Pleasanter 


1 CIGARETTES ARE KEPT HANDY for motorists 

in a small pocket of fabric or leatherette 
attached to the front of the driver's seat. 
It may be sewed to your slip cover before 
applying, or stitched directly to the uphol- 
stery. The pocket is easily cut out to the 
desired pattern. If you have no dash lighter, 
allow room for matches.—A.F.R. 


2 LICENSE-PLATE BRACKET RATTLES can be 

stopped with a piece of inner-tube rub- 
ber applied at the proper point. A common 
type of bracket has a sliding member that 
hooks over the top edge of the plate, and is 
sometimes difficult to adjust. Rubber in- 
rted between the plate edge and the hook, CAR PASS PASTED 


shown, does the trick.—W.E.B. TO SUN VISOR FOR 
EASY DISPLAY 


3 WHEN A FAN BELT SQUEAKS, try sandpaper- 

ing it. ‘The easiest and safest way to do 
this is to wrap a small piece around one end 
of a dowel stick and tie it in place with 
string. Keeping the hands and fingers well 
away from the belt, touch the sandpaper for 
‘a few seconds to both sides of the belt with 
the engine idling —L.McI. 


4 CAR PASSES FOR BEACHES, parking lots, and 

club or factory grounds, are always at 
hand and easy to display if pasted as shown 
on your windshield sun visor. This method 
also eliminates blind spots caused when 
such items are attached directly on the 
windshield. Use of adhesive tape permits 
easy removal of the cards.—J.W. 
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GUS 
Checks Up on , 
Ignition 


By MARTIN BUNN 


ACK in his shop from the weekly 

Kiwanis Club luncheon, Gus Wilson 
finished shifting into his work clothes, fired 
up his pipe, and walked over to where a pair 
of long legs incased in grease-smeared over- 
alls were sticking out at the open front door 
of a mud-splashed sedan which he recog- 
nized as the trusty chariot in which Ez 
Zacharias carries Uncle Sam's mail over his 
R. F. D. route in spite of hell and high water. 
‘When he got close he heard a steady stream 
of low-voiced but earnest cussing coming 
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Gus stopped to the office 
door and asked his partner 
to take care of the gas 
pumps for an hour or $0 


from under the car's dash, and when he 
looked in he saw that Johnny Tobin, the 
Model Garage’s new grease monkey, had 
the floor boards up and that he was exam- 
ining two badly corroded battery - cable 
clamps. 

“Hi there, Johnny!” Gus said. “What's 
the matter? Why all the bad language? 
‘That job got you down?” 

Johnny wriggled his lean and lengthy 
body backward, got his oversize feet on the 
shop floor, and straightened up. “It nearly 
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got me down!” he grumbled. “Those cables 
were stuck tighter’n—tighter'n I ever saw 
any before.” 

Gus stuck his head into the car and took 
a look at the battery clamps. “They're sure 
plenty corroded,” he agreed. “Before you 
put the battery on the charger clean those 
terminals with a solution of bicarbonate of 
soda and water. Don't let any of it get in- 
side the battery, though. Ask Mr. Clark to 
let you have some of his bicarb—he keeps a 
bottle of it in his desk for his indigestion. 
‘What's the matter with this battery, any- 
way?” 

“I dunno,” Johnny said. “That feller with 
the postman’s cap who owns the car said 
it was run down, and Bill told me to take it 
out and put it on the charger and put in a 
rental.” 


here’s Bill?” Gus asked. 

“Mr. Clark sent him out on a job,” Johnny 
told him. “But here comes the feller who 
owns the car, now. 

His hands in his pants pockets and his 
cap on the back of his shaggy head, Ez 
Zacharias had strolled into the shop. He 
came over to them, lifted one bushy eye- 
brow in greeting to Gus, and lobbed a shot 
of tobacco juice into the waste box. “Ain't 
you got that rental in my bus yet?” he 
asked Johnny. “Bill said you'd do it while I 
went over to the diner an’ et. Step on it, 
will you—I wanta go to the ball game.” 

“What's the matter with your car, Ez? 
Gus asked. 

Ez grinned, “She's like me—hot weather's 
kinda got her, I guess, Hard to get her 
started, and when she’s started she runs 
sort of jerky and ain't got much pep. I fig- 
gered the battery must be run down, and 
Bill sort of agreed with me.” 

“Oh, I see,” Gus said, and took time out 
to wish that Harry, his old 
assistant who's a sergeant 
in the Army now, was 
back on the job. Bill is a 
good-enough mechanic but 
he’s not so hot on taking 
time to find out what's the 
matter with a car before 
he starts fixing it, and so 
far young Johnny hasn't 
been oversuccessful in ap- 
plying what he learned 
from an evening high- 
school course in automo- 
tive mechanics to the re- 
alities of a busy shop. 


watched approvingly 
Joh ic 
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Ez rang the bell with another magnum 
charge of tobacco juice. “I wanta see the 
first innin’,” he suggested. 

“You take my car to the ball game, and 
stop by here for yours on the way home,” 
Gus told him, “Maybe the trouble with that 
old puddle jumper of yours is in the battery, 
and maybe it isn't. I'm going to give the 
ignition a good checking to find out.” 

.K. with me,” Ez said. “I don’t know 
what's got into her, but the old hack cer- 
tainly ain't got nearly the pep she ought to 
have.’ 

‘After Ez had driven out Gus stepped to 
the office door and asked his partner Joe 
Clark to take care of the gas pumps— 
Johnny's usual job—for an hour or so. “I 
want to teach the kid something about igni- 
he explained. 

Joe said. “But you're wast- 
ing your time. ‘That boy's a misfit.” 

“Sure he is,” Gus agreed. “So was I a 
misfit when I started. So were you. Why 
not give him a chance? Remember how 
dumb you thought Harry was when he first 
started to work for us—and where can you 
find a better auto mechanic now?" 

“I wish his time in the Army was up and 
he was back with us," Joe said, 

“Me too!” Gus snapped. “But until he 
comes back we'll have to do the best we can 
with what we've got—which is Bill and 
Johnny.” 

He went back into the shop, checked Ez's 
battery and found it in excellent condition, 
and told Johnny to leave it in the ci 
“What did they teach you in school about 
ignition systems?" he asked. 

“Oh, all about ‘em,” Johnny said com- 
prehensively. 

“That's swell!" Gus applauded. ‘Then 
you'll be able to give me a few pointers as 


we check Ez’s car. But just for a starter 
you jump in and switch on the ignition and 
we'll check the condenser.” 

Johnny hesitated. “The condenser,” he 
repeated, then added: ‘Say, Mr. Wilson, I 
want to tell you that...” 

“One thing at a time, son—one thing at a 
time!” Gus interrupted. He separated the 
distributor contact points with a screw 
driver, As they opened there was no spark, 
and the ammeter hand didn’t drop back to 
zero. “There's the trouble! The condenser 
is occasionally shorted—the way it is right 
now—-so that the current flows right through 
it. That's what has been causing the hard 
starting and the jerky running that Ez was 
complaining about. We'll have to put in a 
new one. By gum, every driver should carry 
‘@ spare condenser with him. Then if he has 
trouble on the road he can install it tem- 
porarily without even removing the top of 
the distributor. All he has to do is scrape 
off an inch and a half of insulation from the 
wire running from the coil to the condenser, 
at a point near the coil, and then wrap the 
lead of the condenser around the wire and 
attach the condenser to any part of the 
motor block where there is a good ground.” 

‘Together, they installed a new condenser, 
then Gus directed Johnny to turn on the 
ignition, Johnny did as he was told, and 
Gus started giving the cables and wires the 
once-over. He pulled the cables leading to 
the spark plugs out of the manifold and 
examined them intently. “They look as 
good as new,” he told Johnny, “but it isn’t 
safe to go altogether on looks. When you're 
checking wiring, look for broken insulation, 
but feel for hard insulation. If you find 
either, replace that cable. Sometimes the 
heat from the engine bakes the insulation 
of wires right through the metal plates 
covering them, As a result, the cable mani- 
fold itself may become charged, or voltage 
may be induced in the wrong cables and 
cause cross-firing.” He went on pulling and 
wiggling the wires and cables. “How's that 
ammeter hand—still steady? Then there's 
nothing wrong with 
this wiring. All right 


be sure to keep your eyes peeled for cables 
that have gone bad. Here's one—see how 
the copper core seems to have shrunk back? 
That's the tip-off that deterioration pro 
ably has started throughout the cable. Let 
see you put a new one in.” 

Gus watched approvingly while Johnny 
did a workmanlike job. “Fine!” he said. 
“Now we'll check the coil.” He pulled the 
center lead out of the distributor cap. 
“Switch on the ignition and step on the 
starter—and watch this lead.” 

He held the end of the lead close to the 
engine block. When Johnny stepped on the 
starter he saw a spark jump the quarter- 
inch gap. “Switch her off,” Gus told him. 
“That spark shows that the coil is O.K.—if 
it wasn’t, there wouldn’t be any spark, 

“If a coil is bad, or even a little weak, put 
in a new one. But on cars which have coils 
with an armored ignition-cable fastening at 
the base, make sure that a coil which seems 
weak is weak before you discard it. Pry the 
base open, clean the primary connection, and 
tighten the nut securely. Dirty or loose 
connections sometimes make a coil of that 
type seem weak when it is perfectly good. 

“One cause of hard starting and poor 
running is an excessive voltage drop some- 
where in the primary circuit—usually the 
result of high resistance caused by loose or 
dirty connections, broken or deteriorated 
wire, or wire which isn’t large enough—all 
primary ignition wire should be No. 10 
gauge.” He got a voltmeter from the glas: 
fronted cabinet in which he keeps his in- 
struments and precision tools. “We'll check 
the part of the circuit between the starting 
motor and the coil. Close the ignition switch, 
and make sure that the distributor points 
are closed and that the ammeter shows a 
discharge—O.K.” 

He placed the prod of the voltmeter on 
the battery-cable terminal at the starting 
motor, and the other prod on the battery 
connection at the coil. Then he looked at 
the voltmeter. It showed a voltage drop 
of less than a fifth of a volt. “The trouble 

isn’t in this part of the 


—switch her off and 
come down here. I 
want to show you 
something.” 

Gus began to exam- 
ine the cables running 
from the coil to the 
distributor. “Any of 
these cables with in- 
sulation that is even a 
little worn, frayed, 
dried out, cracked, or 
oily should be re- 
placed,” he said. “And 


Even 


GUS SAYS: 


if you neglect 
else on your car, take care of 
your tires, brakes, and steering 
gear. Those three things, along 
with your driving hal 
you safe or unsafe on the road! 


circuit," he told John- 
ny. “If there were ex- 
cessive resistance the 
voltage drop would be 
more than a fifth of a 
volt. But here's some- 
thing that should be 
fixed. See the way 
those strands of wire 
are wrapped around 
that terminal screw? 
Sloppy! Clean the 
wire, insert it in a lug, 
and solder it... (Con- 
tinued on page 210) 


everything 


, make 
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Save Your Eyesight by Seeing That Your Home Is Well Lighted 
NEXT PAGE 


GOOD LIGHTING. The living room shown on the facing page hos been transformed by using 40-watt 


lamps and clip-on shades on the cei 


fixture ond by improving two bridge lamps and adding a third 


ETL EUMENATING 


By WALTER E. BURTON 


\URING the next 12 months, more than 
1,000,000 babies having normal eyesight 
will be born in the United States. But of 
the ones who graduate from high school, 
one in four will be wearing glasses; among 
the college graduates, one in three will have 
defective vision. 

Something is obviously wrong, and it may 
be that the severe visual tasks imposed by 
modern civilization are partly to blame. 
For countless centuries, people probably 
used their eyes for the most part to look at 
comparatively distant objects in the day- 
time. Their seeing equipment became de- 
veloped for that purpose. Eventually they 
began to use their eyes hours on end in dim 
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light for such arm’s-length tasks as reading, 
drawing pictures, and sewing. 

In recognition of these deficiencies, mod- 
em science is systematically studying the 
efficiency of various aids to seeing in order 
to minimize these unfavorable conditions. 
In particular, Dr. Matthew Luckiesh, di- 
rector of the General Electric Lighting Re- 
search Laboratory at Nela Park, Cleveland, 
Ohio, has devoted years to such studies. 
‘Thus a science of seeing is developing. Per- 
haps visual troubles never can be eliminated, 
but it has been proved that they can be 
lessened greatly by improved lighting. 

Researches in seeing reveal definitely the 
benefits of more light and better lighting in 
conserving eyesight, in increasing the abil- 
ity to see quickly and accurately, and in 
reducing effort expended in close seeing. 
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BAD LIGHTING. Such bulbs as are in the ceiling fixture are bare and of i 
issible, The center lom 


at loft has a tilted shade—never per 


ize. Floor lamp 


. the boudele lamp foo small 


YOUR HOME 


AND EFFICIENCY 


In addition to work done in the General 
Electric Laboratories, careful studies both 
in the laboratory and in practice have been 
carried on by many universities and by the 
Illuminating Engineering Society, an in- 
ternational organization founded for the 
development of good illuminating and en- 
gineering practice. The basic work of these 
groups has established new standards of 
design and lighting technique that should 
guide all users of artificial light. But much 
of the value of this scientific and engineer- 
ing background can be lost by the consumer 
of light who fails to observe the main prin- 
ciples of good lighting. 

Before listing some of these principles, 
here are a few things that good lighting, as 
compared with bad, has accomplished. These 
are case histories as given by Nela Park 
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research specialists and lighting engineers: 

“A three-year test on the rate of operat- 
ing certain business machines showed an 
increase of nearly 50 percent when the in- 
tensity of illumination was increased from 
10 to 75 foot candles. 

“Students in well-lighted classrooms have 
advanced 10 percent faster in ‘educational 
age’ than those in poorly lighted rooms. 

“It was found possible to measure the 
tenseness unconsciously developed during 
half-hour reading periods under levels of 
illumination varying from 1 to 100 foot 
candles. Nervous tension, as measured by 
the unconscious contraction of the muscles 
of the hand, decreased steadily as illumina- 
tion was increased. 

“Numerous studies have shown that the 
rate of involuntary blinking is an indication 
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of the amount of ease and comfort in seeing. The rate of blinking 
increases when conditions for seeing are made more unfavorable. 
When a low-wattage bare lamp was placed just above the line of 
vision of persons reading during a series of tests, the normal rate 
of blinking was increased more than 50 percent, indicating the harm- 
ful effect of glaring light. The rate of blinking was also studied 
while reading a book in surroundings which were both darker and 
lighter than the book. This test revealed that the rate of blinking 
was slowest when the book was the same brightness as the general 
surroundings.” 

Such tests and studies have been translated by lighting specialists 
into practical recommendations for lighting the home, office, factory, 
or wherever human eyes are used in artificial light. The following 
recommendations apply to the home: 

Every major room should have a ceiling fixture. Wall brackets 
also are required for work surfaces and mirrors in kitchen and bath- 
room, and may also be used where desired in recreation rooms, 
dining rooms, and living rooms. Use no fixture that reveals a bare 
lamp bulb. Glass or plastic diffusion bowls, reflecting surfaces, and 
in some instances silvered-bow! bulbs help produce lighting that is 
easy on the eyes. 

Work places like kitchen, laundry, bathroom, and sewing room 
require fixtures having high light output and diffusing bowls or re- 
flectors that distribute light over a wide area. Fixtures in living, 
dining, and recreation rooms can be more ornamental, but always 
should produce some useful light. Light from a fixture should spread 
over most of the ceiling area, and from 65 to 75 percent should be 
reflected from the ceiling. Kitchens, laundries, sewing rooms, and 
workshops require walls reflecting 65 percent or more light; other 
rooms, no less than 35 percent. 

Portable floor, wall, and table lamps aim at localized targets, 
leaving the main fixtures to lay down a general light barrage. Most 
efficient are those certified to meet Illuminating Engineering speci- 
fications, which require them to pass tests of 54 points before they 


Nine progressive stages ethods ore based on oxten- 
in the cycle of one blink. ing. Many tes 
The so-called “rate of ple a one as measuring the frequency of 
blinking" iso reliable ing under various conditions, require elaborate 
measure of the amount of apparatus. The set-up below is used to study the 
ease or fatigue in 5 effect of ght on eye-muscle fatigue 


can wear an I. E.S. tag. Obvious character- 
istics of an LE.S, lamp include a diffusing 
‘bowl around the bulb, an open-top, white- 
lined shade, and sometimes, in addition, 
candles shielded by diffusing cups. 

Place a portable lamp at the side of a 
desk, one at each end of the davenport, one 
beside and slightly to the rear of every easy 
chair or other reading center, one beside the 
piano, one or two above the head of each 
bed. Keep diffusing bowls and bulbs out of 
the line of vision. If you are right-handed, 
have the lamp on your left side for writing 
and other handwork. Height of table lamps 
generally ranges from 19” to 28”, of floor 
types, from 58” to 63". Wattage is 100 to 
300 in diffusing-bowl portables, and 40 to 
60 for each candle. 

For any kind of local task such as reading, 
use room fixtures and portable lamps to- 
yether. Portables alone cause too much 
contrast, which is distracting. Use the max- 


Below is a view looking down 
i living 
been 
removed. A plan view of the 
room appears at the right, and 
the electrical fittings are 
dicated by the, wiring symbols 
shown in the key obove the 
plan. The small sketch at right 
illustrates how 30-watt lumiline 
lamps in parabolic reflectors 
are used above the twin bookcases to direct light 
down through sheets of stippled or etched gloss 
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WIRING SYMBOLS 
Ceiling outlet 
Wall outlet 


—Oyg Lomp holder (pull switch) 


pp 


Convenience outlet 
Coiling convenience outlet 


"Clock switch 


Single-pole switch 

Three-way switch 

Switch and convenience outlet 
Range outlet 


Combination work light and conveniance 


VING ROOM. 
eae 
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imum light output of the portables, which 
must be placed close within each furniture 
grouping. Room fixtures should furnish one 
foot candle for every ten from the portables. 
Of course, if you merely are listening to the 
radio or talking, a lower all-around amount 
of light is enough. 

Lighting a home can be divided into a 
number of parts according to activities: 

Circulation. Keep lines of movement well 
lighted. Brackets with diffusing bowls or 
built-in light boxes flanking the outside of 
an entrance door will enable you to see 
whether a caller is friend or foe. The house 
number should be lighted at all times of 
darkness; a 714-watt lamp will do it and 
scarcely move the meter. For the garage it 
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A pin-to-wall lamp is hi 
the housewife's plannin; 
lustrate how lamps moi 

kitchen cobinet. ‘Small tar 


is good illumination more important than in the 
The ceiling light is « 100-watt lamp ‘2 glob 


sketch to 
orking top 
mps are placed in the cabi 


is desirable to use a 40- to 100-watt lamp in 
a diffusing globe over the door; 100-watt 
lamps in angle brackets in each inside en- 
trance corner, and a 150-watt lamp in a 12" 
globe or reflector over each car hood. Tllu- 
minate hazardous steps and dark walks with 
pilot boxes inset in nearby concrete or 
mounted on posts. Prowlers are discouraged 
by floodlight units mounted under house 
eaves and controlled by three-way switches 
in the master bedroom and downstairs. Hall- 
ways require shallow-bowl units mounted 
close to ceilings. These can perhaps be 
placed to light shallow hall closets as well. 
At the foot of basement steps, have a ceiling 
fixture controlled by three-way switches in 
basement and at head of stairs. 

Dining. Here foot candles are less im- 
portant than charm and atmosphere. The 
main lighting element is a ceiling fixture 
aimed downward toward the table. When 
the table is lighted by wax candles, back- 
ground illumination can be had from lighted 
urns on the buffet, lighted valances and 
coves, a pair of torchéres, wall brackets, or 
lighted corner cupboards. For such dining- 
table activities as working on a stamp col- 
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YOUR EYES NEED MORE LIGHT 


Illumination is measured in foot candles. One 
foot candle is the amount of light illuminct- 
ing @ perpendicular surface one foot from the 
flame of a standard candle. 

For rooms where there are reading lamps or 
other local sources of illumination of from 20 to 
100 foot candles, it is sufficient to have o gen- 
eral illumination of from 5 to 10 foot candles. 
This opplies to the majority of rooms, including 
the home workshop, children's playroom, and 
laundry. On stairways and landings the gen- 
eral illumination can be reduced to from 2 to 5 
foot candles. 

The main probl 


to know how much local 
illumination is required for various occupations. 

the jeal level for reading black 
ite paper is over 100 foot candles. 
1s make the following rec- 
ommendations for the minimum foot condles to 
be used for various occupations: 


ated i 
drawing below. The small d 
shows gts a 30-watt fi 

‘or lumi lamp in o 

trough is used at the rear of the 


bor, covered by stippled gloss. The 
shelves above it are ordinary glass 


Occupation 


Local light in 


foot candles 


Card playing, dining 
Sewing on white cloth, coarse 
knitting, washing, ironing, playing 
(children), reading geod print 


al work, 
wework, sewing and 
ht-colored material, 
moke-up, drawing, 
eral shop work 


corpentry, g 


Fine sewing or sewing on dark ma- 
terial, prolonged reading, fine pen 
work and engraving, assembling 
small machine parts, inspection 
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lection, a semi-indirect, pendant-type fixture 
giving high downward intensity is excellent. 

Housekeeping. In the kitchen, use either 
a central fixture with a 100- or 150-watt 
inside-frosted lamp, a 200-watt silver-bowl 
lamp, or from two to four 20-watt fluores- 
cent lamps. Provide local lighting at sink, 
range, and work surfaces. Shield all lamps 
from eyes. If work surfaces are shiny, use 
indirect lighting over them, with walls and 
cabinet bottoms as reflectors. Some kitchen 
cabinets have lighting units and convenience 
outlets built into their bottoms, Extremely 
handy are inside-cabinet lamps that light 
when the door opens. 

Over each laundry tray and ironing board, 
place a 150-watt daylight bulb in diffusing 
bowl, or daylight fluorescent tubes. 

A 60-watt pull-cord bracket over the door 
frame will illuminate a small clothes closet. 
A ceiling fixture with wall switch or auto- 
matic door switch is better for large closets. 


Silvered-bowl lamps, burned base up, can 
be used in closet ceiling sockets without 
diffusing equipment. 

Bathrooms. Use a ceiling fixture having a 
75- or 100-watt lamp. Cutting or not cut- 
ting your chin, when shaving, depends a lot 
on mirror lighting. Either use 60-watt 
lamps in diffusing wall brackets 66” from 
floor and spaced 30" apart, or flank the 
mirror with a pair of 15- or 20-watt fluores- 
cent lamps or shaded 40- or 60-watt lumiline 
lamps mounted vertically. Similar lighting, 
at a lower position, will serve a dressing- 
table mirror. A useful trick is to mount one 
pair of daylight fluorescent and one pair of 
white fluorescent lamps flanking the mirror. 
Use the daylight pair for daytime makeup, 
the white pair for night-time powdering. 
To light a shower stall, use a waterproof 
fixture wired to a switch outside the stall. 

Handwork. Sewing, drawing, and other 
detailed tasks require high light intensities. 


One way to light a toble-te, 
plug into o ceiling conver 
can be moved when the room 


is table. The lamps 
2 outlet so they 
used for dancing 


Don't read in bed like this! The table lamp is 
entirely too small ond the shade is tilted, thus 
exposing the bulb ond causing unnecessary glare 


If you want wall switches to be perfectly ni 
less, you can replace old-style switches with silent 
mercury switches, one of which is shown above 


A pin-to-wall lamp with diffusing bulb provides 
sufficient illumination. It is even better to use 
two such lamps, one near each corner of the bed 


Portables using not less than 300 watts 
placed close at the left side of the work 
usually prove most satisfactory. Daylight 
incandescent and fluorescent lamps are often 
preferable when colored materials are being 
handled. Don't forget to have general room 
illumination at least one tenth as great as 
that from portable units. 

Study and reading. Place a portable lamp 
at one side of the desk or chair, where it 
will not cast shadows or cause reflections 
from pages. Do not use a wall or ceiling 
fixture centered over a desk; place it at one 
side. ‘The distance between bottom of lamp 
shade and work should not be over 24”. 
Never place directly behind a chair a floor 
lamp used for reading. A bedside table 
lamp or wall unit should have the lower 
edge of the shade about 26” above the 
mattress. 

Fun and frolic. For card tables, use port- 
able lamps producing considerable upward 
lighting. If you have an old-fashioned 
bridge lamp, throw it away or spend 50 
cents to modernize it with a 100-watt sil- 
vered-bowl lamp and a 25-cent conversion 
reflector, but don't depend upon it to light a 
bridge table. For table-tennis tables, use 
standard ceiling units protected by metal 
netting, lamps shielded by deep parchment 
shades, or units recessed into ceiling behind 
directional lens plates or metal baffles that 
keep the glare from the players’ eyes. Fluor- 
escent lamps lend themselves to recessed 
use in playrooms. Pianos can be lighted by 
floor lamps, A fluorescent music-page illu- 
minator was introduced recently. 

‘A recreation-room bar is a good place to 
try decorative lighting. An effective stunt 
is to install a glass-shelved cabinet for 
holding glasses and bottles, and illuminate 
it with lamps placed behind opal-glass 
panels at bottom or top. Living-reom what- 
not cabinets can be lighted in same manner. 

Good lighting requires adequate wiring. 
‘The usual No. 14 wire often is wasteful of 


current because of heat loss. It is better to 
use No, 12 in all branch circuits, and No. 10 
or bigger for all runs of more than 50’ from 
panel board to first outlet. 

Little circuit breakers at strategic points 
are the modern substitute for fuse plugs. 

Double convenience outlets serve most 
flexibly when installed on or near the base- 
board at 12’ intervals of unbroken wall 
space in each active room, and in all wall 
spaces 3’ or more long between door open- 
ings. Outlets should also be placed above 
work surfaces in kitchen, at built-in dressing 
tables, and at bathroom mirrors. 

To provide a path of light ahead, place at 
each commonly used door either the new 
silent mercury switches or conventional wall 
switches. Other switches can control con- 
venience outlets feeding portable lamps. In 
this case, use special double outlets wired so 
one half remains “hot” at all times to oper- 
ate radios and vacuum sweepers. 

The best time to lay out a lighting system 
is while the house is being built, but a sur- 
prising amount of lighting modernization 
can be done in any existing dwelling. When 
the owner does the work, he should keep it 
in accordance with the National Electrical 
Code and local building regulations. 

It should be determined whether insurance 
regulations require inspection of such newly 
installed work. Failure to comply with re- 
quirements might jeopardize the insurance. 

After you have up-to-date fixtures and 
portables, don’t let them lose one fourth or 
more of their efficiency by becoming dirty. 
Wash lamp bulbs, diffusing bowls, and re- 
fiecting surfaces whenever they are dusty 
enough to show a slight mark from a finger 
rubbed over them. 

And, finally, don’t worry yourself gray— 
and maybe blind—because your lamps use 
electricity. For the cost of mailing two let- 
ters, a 100-watt lamp will provide you with 
light every evening for a week. Can you 
think of a better bargain? 


WHY READING TIRES YOU 


In a day of continuous reading, the eyes trav- 
ol over a mile of type and back: they recognize 
more than 100,000 words. The six tiny muscles 
guiding each eyeball make it take 100,000 
Hleps—as many as your feet would take in walk. 
ing 50 miles, 
The eyes hove over 130,000,000 tiny nerve 
mt—they outnumber the world's tele- 
to one. 


closer to his eyes than 13” or 14", he probably 
needs eyegiosies or better lighting, or both. 
A man who uses his eyes under poor lighting 
conditions for prolonged periods frequently ex- 
hibits greater nervous muscular tension than @ 
ing @ ditch. 
Three times as much light is required for read- 
ing @ newspaper as for reading a well-printed 


Reading when the page is brightly illumi- 
js need for more light nated and the rest of the room is dim may 
ys pile up. cause unnecessary eyestrai gue. Some 
Ha child hos to hold the book he is reading of the light should go to 
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PERFECT SERVINGS of gelatin solads 
can be made by lining © Hat mold with 
wax poper. Lift out the jelled salad by 
the paper ends, and cut it on the table 


SSA 
S 


FILM OF ICE 


WHEN DEFROSTING a refrigerator, 
ill find it 


Z 
PY” onaves 


SIFTEDLEAS MOLD 


INDOOR GARDENERS will oppreci- 
ate the useful hopper above, wh 

may be built of sheet metal or ply- 
wood, hung on the wall of o porch 
or elsewhere, and painted as desired 


imful drip you turn 
on the unit and dnt alloy a thin 
film of ice to form over the water 


GOLF BAGS, skis, and other 
long articles can be held up- 
right in a corner of a room 
or closet by a strap screwed 
to one wall. Discarded belts 
and luggage straps are good 
enough to serve the purpose 
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RINSING DISHES in o wire 
drain basket often result: 
splashing ond a wet floor. A 
tion of inner tube {er a ‘arip 
cemented end to end) stretched 
cround the sides, will help to 
reduce sploshing to @ minimum 


PAINT-CAN COVERS should be 
replaced tightly to preserve the 
contents, but paint often its: 
from the rim when this is done. 
To prevent spattering, press the 
down with a larger cover or a 
inverted over it as above 
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THE HOME SHIPSHAPE 


TO PREVENT drip spots under sweat- 
ing pipes, tie cords wherever drops 
form and connect them over a bucket. 
Roof leaks under which pails cannot be 
put may also be controlled in this way 


A SPLIT DOOR PANEL can often b 
das above. Screw blocks f 

into the 
en glue has 
remove blocks and fill the holes 


near the frame and 
in wedges 


hook of the type shown are more 
likely to remain straight on the 


wall if two slots are sawed 
one end of the hook and the 
ture wire then threaded through 
them in the manner illustrated 
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ntly, plug @ todio in 


COTTER PINS moy be used 
fo form stop collars around 
shafts of kitchen appliances 
and other mechanisms. Drill 
a hole in the shoft, insert 
@ pin, cut of the head, and 
bend both the prongs around 


a 
good fuse for each one in turn until the radio is heard 


NOISE AND VIBRATION from 

‘2 water pump can be prevented 

from traveling along the 

to other parts of the house by in- 

serting © short rubber-hose cou- 
ing between the house plumb- 

ing system ond the pumping unit 
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ROOFING SHINGLES of asbestos cement are now made 
with the texture and grain of fine weathered woods, 
and in red, green, and blue-black color blends as well 
as natural gray and white. The prefabricated strips 
have clean-cut shadow lines, cover the same roof 
area as asphalt strip shingles, and, it is said, can be 
laid almost as quickly. The asbestos-cement shingles 
are fireproof, cannot rot or decay, and remain un- 
affected by exposure in any type of climate. They 
may readily be applied over old roofs as well as to 
new construction, and harmonize well with nearly 
all types of architecture. 
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AN EXTREMELY SIMPLE and inexpen- 
sive garden-hose nozzle now on the 
market consists of a standard 
threaded coupling attached to a 
soft rubber cone, at the apex of 
which is a small hole. It throws a 
round stream of water, which can, 
however. be changed instantly to 
a spray by pressing against the 
side of the cone with one finger. 
There is no leakage of water from 
the collar, as may occur with some 
nozzles when they become worn. 


IF A PAINTBRUSH has become caked 
and hard through neglect, it may 
be possible to save it for further 
use by stroking it with a new 
stainless-steel comb designed for 
the purpose. The action of the 
eight teeth is to render stiff bristles 
soft and flexible once more. The 
comb should be used with a liquid 
brush softener or a solvent of some 
kind. 
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‘A NEW DEODORIZER for use in gar- 
bage cans is inclosed in a metal 
container by which it may readily 
be attached to the underside of the 
can cover as shown below. Its 
volatile substance yields a strong 
but not unpleasant odor that will, 
it is claimed, repel flies and other 
insect pests as well as dogs and 
cats that might otherwise knock 
the can over in search of food. Be- 
ing nonpoisonous, it will not harm 
pets even if they should accident- 
ally eat it. 
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FIRE-RETARDING DOORS are often wedged or otherwise 
held open, and their intended purpose during emer- 
gencies thereby defeated. A thermally operated door 
closer now available may be attached to a standard 
door check as shown, and normally holds the door 
open if the latter is swung back 90 deg. or more. The 
latch is a spring-actuated plunger, held back by a 
small liquid-filled bulb clamped in a metal frame as 
in the photograph. If the temperature rises to 135 
deg. Fahrenheit, the liquid expands sufficiently to 
burst the bulb, and the plunger, thus released, al- 
lows the door check to shut the door. 


PREFINISHED ASBESTOS-CEMENT WALL BOARD of the flexible 
variety can now be purchased in any of eight colors 
—blue, green, peach, yellow, red, ivory, black and 
white—for use in new construction or remodeling 
old buildings. Its high-gloss finish is said to be re- 
markably stain resistant, and its asbestos-cement 
base has been waterproofed to prevent moisture 
penetration through the back and edges. Standard 
sheets are 4’ by 8’, plain or with horizontal scoring, 
and 4’ by 4’, with 12” by 12” box scoring. 


IF THE ceiling paper has been hung as de- 
scribed in the first installment of this ar- 
ticle (P.S.M., Aug. ‘41, p. 140), you are 
ready to proceed with papering the wall. 
Before cutting the paper to lengths, study 
the pattern and margin markings so as to be 
able to cut it with the least possible waste. 
‘Wall papers are classified as “straight” and 
“drop-figure” papers. On their margins you 
will find markings which indicate where the 
pattern should be cut. The straight-figure 
paper shown in Fig. 20 matches immediately 
opposite the same part of the pattern on the 
adjacent strip, and therefore all lengths 
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are to be cut on the “join here” marks. 

A drop-figure paper, such as a floral de- 
sign usually is, will not match immediately 
opposite, but must be dropped or moved 
downward in order to match the adjacent 
strip. An example of drop-figure matching 
is illustrated in Fig. 21. The drop measures 
one half of the full figure, and the paper 
must be cut accordingly. You will cut one 
strip the required length by cutting on the 
“join here" mark, and the next strip by cut- 
ting halfway between the “join here” marks. 
It simplifies matters and saves material to 
cut from two rolls of paper instead of one— 
on the marks from one 
roll and between the marks 
from the other. 

In cutting the strips, a 
deduction may be made 
for the border at the top 
of the room, but the strip 
should be made long enough 
to extend beyond the top 
of the baseboard, where it 
is trimmed smoothly, as in 
Fig. 26, as soon as the 
hanging of each strip is 
completed. Use your ro- 
tary trimmer for this op- 
eration and a clean cut 
will result. If a soft cloth 
is kept handy, it is an easy 
matter to wipe any excess 
paste from the edge of the 
baseboard and casings be- 
fore it has a chance to dry 
and harden. 

In hanging the first strip 
of side wall, the initial 
consideration is to have it 
plumb. When using’ ordi- 
nary 18” paper, start 18” 
in from the corner of the 
room (Fig. 13 in last 
month's article), and hang 
from a small brad (as in 
Fig. 22) a plumb line 
which has been rubbed 
with carpenter's blue chalk. 
Hold the line just above 
the baseboard and snap it 
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as shown in Fig. 23 to transfer a chalk mark 
to the wall as a guide line. The starting 
strip is hung to this line (Fig. 24). 
Another simple aid in hanging the first 
strip plumb is to stick a pin in the marked 
line near the bottom. Hang the strip from 
the top, letting its lower edge just touch the 
pin. Figure 25, awkward as it may look, 
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shows an easy method for a beginner to 
handle limp pasted paper while mounting 
the stepladder. 

In last month's article you were cautioned 
to begin work on the ceiling from the light 
side of the room so as to prevent the casting 
of shadows at the seams. This is also the 
principle to follow when using lap-type 
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seams in papering the side walls, but in this 
instance you must remember that you have 
two light sides instead of just one. In the 
case of a room with windows on only one 
side, you should therefore start papering 
from the windows toward the rear on the 
two walls adjacent to that containing the 
windows. In the case of a room with win- 
dows on two adjacent walls, you may start 
at the corner formed by the two walls hav- 
ing windows, paper two walls, then return 
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to paper the other two from the same corner. 

Not infrequently the paper pulls loose at 
the corners of the room. Here is a simple 
trick to forestall this: As you approach a 
corner, take the paste brush and apply a 
coat of paste in the corner angle as in Fig. 
27. This additional paste helps to hold the 
paper securely in place. 

Do not attempt to carry a full-width strip 
around the angle of the corner, for it will 
invariably wrinkle. Instead, use a fill-in, 
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cutting the strip so that the lap is in the 
corner, as is being done in Fig. 28. 

At windows and at door casings, the past- 
ed length should be applied as in Fig. 29, 
crowded to the casing, then carefully trimmed 
with the rotary trimmer as in Fig. 30. 

Switch plates, furnace thermostats, and 
similar wall fixtures should be loosened to 
assure neatness in fitting the paper around 
them. Remember to let hung paper absorb 
the paste a short time before you start roll- 
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ing the seams, as was suggest- 
ed in the first part of this ar- 
ticle. Figure 31 illustrates the 
use of the seam roller. 

Borders come in sheets hav- 
ing four or more strips to the 
sheet. The simplest way of 
handling is to paste the entire 
sheet and fold it back as in Fig. 
32. Then, with straightedge 
and knife, trim it carefully and 
accurately as shown in Fig. 33. 
Start hanging the border in an 
obscure corner and go the 
whole way around the room. 

Some borders have a promi- 
nent pattern and the design 
may not be matched at the end 
joint, therefore this will be less 
noticeable if you have started 
in the most inconspicuous cor- 
ner, The process of hanging 
the border is shown in Fig, 34. 

Varnished-surface papers are 
widely used for kitchens and 
bathrooms, as they are high- 
ly practical because they can 
be easily cleaned with a damp 
cloth. However, amateurs may 
have trouble with wrinkling 
unless a few simple precau- 
tions are observed. 

The first thing to remember 
is that if this type of paper is 
permitted to stretch before be- 
ing applied to the wall, trouble- 
some wrinkles will not result. 
A strip should be pasted, fold- 
ed, and laid aside, then a sec- 
ond strip treated in the same 
manner. Meanwille there will 
have been sufficient time for 
some of the paste to have been 
absorbed by the first strip, and 
it may be hung while the second 
is waiting. As a result of this 
absorption, the paper stretches 
slightly. After it is applied to 
the wall, it shrinks back a tri- 
fie in the drying process, and 
this eliminates any possibility 
of wrinkles occurring. 

Another little trick some pa- 
per hangers employ is carrying a number of 
finishing nails in a pocket. Upon reaehing 
the places where pictures or shelves have 
‘been removed and are to be rehung, the fin- 
ishing nails are inserted in the holes from 
which the old nails or screws have been 
taken out. These nails protrude through 
the new paper and make it easy to locate 
the original positions later for rehanging the 
articles. This eliminates the bother of hunt- 
ing for the original locations through the 
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new wall paper, and the possibility of miss- 
ing the lath and further damaging the wall. 

Frequently it is necessary to apply a 
patch to a papered wall. The feather-edge 
patch illustrated in Fig. 35 makes an incon- 
spicuous repair. The design of the paper to 
be patched should be matched as closely as 
possible, and the patch torn as in Fig. 36. 


Roll-Roofing Cement Spread 
by Using Rim of Can 


WHEN roll roofing has to be laid, a 
neat job of applying the lap cement 
can be done by using the can itself as 
@ spreader. Punch a hole in the top 
of the can near the rim with a ten- 
penny nail, and heat the can for a few 
minutes in hot water. Then punch four 
holes 1%” apart close to the edge on 
the opposite side. Hold the can upside 
down and touching the roofing, so that 
the rim will spread the cement as it 
runs out of the four holes. This spreads 
the cement evenly and quite rapid- 


ly.—A. LAFORGE. 
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Stepladder with Hooks and Bar Acts 
as Easel for Painting Screens 


)Y MAKING the simple attach- 
ments shown, you can con- 
vert a common stepladder into a 
satisfactory easel for painting 
or washing screens and storm 
sash, The strap-iron parts can 
be formed with vise and ham- 
‘mer, or any blacksmith or small 
machine shop will make them at MgxSger® 
reasonable cost. STRAP IRON 
The two pieces shown in the 
lower detail hook over a step Wx%x3e / 
and hold the bottom of the INE FASEL GAR 
screens or storm sash. They al- 
low the bottom edge to be 
painted. Note that the points DOTTED LINES. 


are ground off somewhat abrupt- REPRESENT SCREEN 
FRAME IN 
ly in order to avoid unnecessary Postion FoR — 


penetration of the wood. PAINTING 

The long wooden bar is held 
across the ladder farther up for 
the screen or sash to rest against. 
This crossbar may be padded 
with cloth, if desired. 

‘The only precaution to observe 
is to avoid using the easel out- 
doors on a windy day, when the 
screens might be blown off the 
-M. W. MUTSCHLER, 


Rubber-Covered Lamp Cord 
Supplies Small Tubing 


Snort lengths of small-diameter rubber 
tubing of great strength and elasticity can 
be obtained from rubber-covered lamp cord. 
Cut the wire to the approximate length de- 
sired, and clear one end of insulation for a 
firm grip with a pair of pliers. The rubber 
cover can then be worked off gradually by 
hand as shown below.—K. M. 


Leaks in Water Pails Sealed 
with Asphaltum Paint 


‘SMALL holes in the bottoms of water pails, 
sprinkling cans, and other water containers 
not subjected to heat can be sealed by pour- 
ing in a small quantity of asphaltum paint. 
‘The heavy consistency of the paint causes 
it to congeal before any appreciable amount 
flows out of the holes. Keep the pail level [5 
until it dries—J. M. _ 
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UMAN interest of the most appeal- 

ing type is written all the way 
through the 3,307 entries received in our 
$1,000 house-planning contest. As the 
judges reviewed, one by one, the plans 
and the voluminous accompanying specifi- 
cations, they discovered all sorts of side 
lights on the home-building needs of our 
readers. 

With unbounded courage, a woman in 
bomb-torn England sent plans of the house 
she hopes she and her husband will live to 
build for their children. A prisoner in San 
Quentin, Calif., submitted an excellent en- 
try, and there was another from an inmate 
of the Federal prison at Leavenworth, Kans. 
A chief yeoman in the United States Navy 
offered his dream home. There was an entry 
from Batavia-Centrum, Netherlands East 
Indies, mailed in Java by Clipper plane, and 
censored. Sixty-three entries came from 
Canada, four from Hawaii, two from South 
America, one from Japan, another from 
Cuba, three from Alaska, and three from 
Puerto Rico. 

In a letter accompanying her plans, Mrs. 


As each entry was opened, 
‘an identifying number was 
marked on oll the sheets, 
‘and an index cord prepared 
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Lc 
wrote: 

“Having spent several weeks in bed re- 
cently, I found diversion in planning a fu- 
ture home to be built after the war is over 
and every one can think again of planning for 
a future, at least for the children. . . . T 
choose the bungalow type, as I hate stairs 
and want to be independent of servants. .. . 
Important for me is the room where I can 
retire. Two other points I cherish very 
much are: dining and sitting room next to 
each other, connected by a sliding door; and 
entry to the bathroom from the bedroom. . . . 
As I want this house to last for centuries, 
only the best materials shall be used, and I 
want as much craftsmanship and as little 
machine-made goods as possible.” 

By all odds the most unusual house in the 
contest was a circular design of rammed- 
earth construction, with decklike roofs, sub- 
mitted by a New York contestant. 

An ultramodern, low-cost design was sub- 
mitted by a Florida contestant. Among the 
features he included were a living room with 
a sloping ceiling and a unique ventilating 
system (illustrated on the facing page), a 
combination bedroom and workshop, a solar 


Jacobi, Eynsham, Oxon, England, 
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Many beautiful drawings were submitted. This 


heater on the roof for water, a sun deck 
over the garage, and fluorescent lighting 
throughout. 

One woman submitted plans for what she 
called her “‘We Are Seven’ House.” Her 
problem, as she expressed it, was “to design 
‘@ house of honest materials, pleasing and 
restful in appearance, well planned for the 
privacy and convenience of 
each member of a family of 
seveh, and designed to lighten 
upkeep and cleaning bills.” 

‘Here are a few extracts 
from contestants’ letters: 

“Boiling the whole thing 
down, it is seen that a design 
for a house is noteworthy only 
when it satisfactorily answers 
the questions: Does it have 
beauty? Is it livable? Will it 
perform?”—W.G.C., Mt. Leba- 


“Although this is a last-min- 
ute entry, it is by no means a 
last-minute plan. For months 
T have practically lived in this 
house—walked through it in 
my dreams. It is also exactly 
what we want... what we need 
+ .. and best of ail what we can 
afford.”—Mrs. M.L.L., Dansville, 
N.Y. 

“If you enjoy the plan as 
much as I do, I'm certain that 
I'll win first prize, but it’s not 
the prize I'm after; it is the 
pleasure I get from it, and some 
day soon I hope that making 
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by W. G. Cleland, Jr, of Mt. Lebanon, Pa. 


dream castles for others will be my vocation, 
not avocation.”—F.K., Northfield, Minn. 

“I had no idea of the work the contest 
entailed, but I can honestly say I enjoyed 
every bit of it."—D.S.R., Detroit, Mich: 


A complete report on the contest, with a 
list of the winners, will appear in the Octo- 
ber issue of POPULAR SCIENCE, 


Ultromodern liv. 
ing room planned 
for a small home 
near Miami, Fla. 
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Utility Cabinet Forms Couch Alcove 


DESIGNED AND ILLUSTRATED 


ARTITIONS are easily built to subdivide 

a large room, but this cabinet unit, which 
is about as simple to construct as an or- 
dinary section of wall, serves as an excel- 
lent yet unobtrusive partition. In addition, 
it lends an element of beauty and, like all 
good modern household furniture, embodies 
the utmost utility in its clean-cut design. 

‘The cabinet effectively divides off a por- 
tion of a large living room in a week-end 


cottage by forming a twin-bed alcove for 
the accommodation of overnight guests. By 
day, the two studio couches behind it are 
used as a corner lounge; at night, one of 
them is swung out parallel to the other, 
alongside the fireplace wall. Not only does “ 
the cabinet act as a screen, but also as a 
couch back, a bookcase, and a dish closet. 
The lighting fixtures that illuminate the 
working area of the counter top, and the 


LARGE 
DISHES 


UTENSILS 


7 
BUILD UPPER 7 
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2ni2" UPRIGHT 


UPRIGHT 


LOOSE SHELVES| 
FOR LARGER 
UTENSILS ETC 


WOODWORKING 


POPULAR SCIENCE 


for Week-End Cottage 


BY JOSEPH ARONSON 


shes and glasses are displayed on one side of 
the top shelves, books on the other. The working 
counter is wall lighted, the storage space deep 


nearer couch and alcove as well, are built 
directly into it. 

Redwood boards were used for the origi- 
nal cabinet, and finished with a thin coat of 
shellac. The lower portion measures 22” by 
78”, and is 32” high to the counter top. 
‘The doors are of board-and-batten construc- 
tion, and the back is a” fir panel stained 
to match the redwood. 

The upper section is built 18” above the 
base and up to the ceiling, being supported 
by 2" by 12” uprights. ‘The shelf section 
nearest the wall is the full depth of the 
upper section (14"), and is for deep dishes, 
dinner plates, and similar large pieces of 
dining ware. The remainder of the upper 
section is divided vertically by a 4” panel, 
on the kitchen side of which are kept dishes. 
‘The fireplace side is reserved for books. 

The underside of the top section house: 
tubular “lumiline" lighting fixtures (fluores- 
cent tubes right also be used) and is fitted 
with a 3” apron. This arrangement results 
in effective down lighting over the working 
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couch 


CABINET UNIT 


= wiTcHEN 


Couches ore ot right angles during the doy, 
but one is moved at night to form twin beds 


area of the counter top and the nearer couch, 

Another desirable feature in the room 
illustrated is the low wall unit beside the 
fireplace. This consists of bookshelves and 
a firewood box that may be filled from out- 
side the house. 

‘The cost of all material for this project— 
lumber, hardware, and lighting units—will 
total about $20 in most parts of the country. 
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End Table 


IN STYLE OF ANTIQUE LIBRARY STEPS 
BY JOSEPH ARONSON 


Author of The Encyclopedia of Furniture 


INTERIOR decorators have recently started 

a vogue for using as end tables the library 
steps that survive from the early 1800's. 
‘These steps were, as a matter of fact, gen- 
erally used for climbing into the high beds 
of those days. Today they are proving equal- 
ly adaptable for use in the living room, and 
are often arranged with a lamp on the top 
step. Books, magazines, smoking accessories, 
and a telephone may be kept on the lower 
levels. 

This design, meant to be constructed of 
mahogany, was copied from an American 
Empire antique, and presents no special 
problems other than the necessity for care- 
ful joinery and good finishing. First turn 


the legs from 215” stock, and assemble the 
base part complete. Note that the back and 
sides are set in 1/16” from the squares of 
the legs. The drawer slides on a frame of 
%” by 2” strips. 

‘The back is left open above the floor, and 
the back edge of the middle step is flush 
with the uprights. The top step, however, is 
molded on four sides. Dowel these two steps 
to the uprights, which are set back 1%” 
from the edges of the floor. 

If mahogany is not available, walnut, 
maple, birch and gumwood are satis- 
factory. 


MATERIALS 


No. 
Pe: Description Tt Ww. L 
1 Top 13/16 9% 18 
2 Uprights 13/16 1413/16 18 
1 Step 13/16 18 18% 
1 Floor 13/16 18 
1 Back 13/16 5 12% 
1 Drawerfront 13/16 4% 12% 
4 Legs 2% 24 OL 
2 Sides 13/16 5 22% 
1 Front rail % 2% 12% 
2 Runnerstrips % 2 22% 
1 Back rail % 2 12% 
2 Drawer guides % % 2 
2 Drawersides % 4% 24 
1 Drawerback % 3% 12% 
1 Drawer bottom 

(plywood) = 412K 


Decorative brass handle 
Note: All dimensions are given in inches and 
are finished sizes, 


TURNING DETAIL 
Py SQUARES, 
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Robert Jaacks uses two push sticks, one to feed the work, 


‘and the other to hold i when ripping 


low the blade 


FIRST STEPS IN USING THE 


Circular Saw 


By EDWIN M. LOVE 


OW to set up and adjust a circular saw was 
explained in a preceding article (P.S.M., 
Aug. ‘41, p. 150). This article deals with funda- 
mental sawing operations. The discussion of ad- 
vanced practice will be taken up in a later issue. 


How is a board sawed with the grain? 


HIS is called “ripping.” Lock the fence at the 

proper distance from the blade, and feed the 
board against the saw by sliding it against the 
fence. Keep the hands out of the path of the blade 
and the body to the side, so that, if the work is 
thrown backwards by the saw, it will not strike 
you, If possible, let the fingers straddle the fence, 
as in Fig. 1. The edge of the work touching the 
fence must be straight. An irregular edge will 
cause the work to shift sideways and pinch the 
blade. Badly warped boards should not be ripped, 
as they are sure to bind during the cut. Band- 


te ¥ ict 
IRREGULAR EDGE AGAINST. 
FENCE CAUSES WORK > 
70 SHIFT SIDEWAYS 
AND WEDGES SAW 


WARPED BOARD BINDS BLADE i 
‘AS ANGLE BETWEEN KERF AND, 
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jake hinged back in the photo 
should be used whenever possible 


cROSSCUT 
‘GAUGE 
REVERSED 
FOR WIDE 
‘BOARDS 


sawed pieces can be ripped by 
nailing the waste back tempo- 
rarily to provide a straight edge 
against the fence (Fig. 1). 

‘When a board is to be ripped 
to 3” in width or less, use a push 
stick. If the machine is not 
equipped with a splitter, a sec- 
ond push stick should be used to 
hold the work against the fence, 
and will be found useful for 
holding down the far end of the 
board if it tends to lift from the 
table. To free a stalled saw, pull 
the work back, or raise the end 
of the board nearest you. If this 
fails, turn off the switch. 


What makes a blade run hot? 


IF A splitter is not used, the saw 

kerf may pinch the blade. To 
remedy this, push a wooden 
wedge into the kerf behind the 
saw. A dull blade, one with in- 
sufficient set, or one rough with 
rust or caked wood dust will also 
tend to heat. Blades should be 
kept polished, and may be lubri- 
cated occasionally with wax by 
touching both sides with a can- 
dle while in motion. 


Is it possible to rip a board that 
is thicker than the maximum 
depth of cut the saw will make? 


ES. Set the blade to cut 

through half the thickness, 
and when this has been done, 
turn the board over lengthwise, 
starting the cut this time from 
the other end, and rip again. In 
the same way, boards up to 414” 
wide can be “resawn,” that is, 
boards of this width or less can 
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be ripped to a lesser thickness, 
on an 8” saw. 


How is the fence set for 
ripping a board to width? 


BOUT 1/16” additional is 
usually allowed for joint- 

ing. Set the fence by the scale, 
or measure between the fence 
and a tooth set toward it, as 
in Fig. 2. Always measure 
with the fence locked in place, 
as the very act of locking it 
may change its position. For 
utmost accuracy make test 
cuts on scraps before sawing 
the work itself. Long boards 
should be ripped 1%” wider 


because seasoning strains may | 
cause them to spring into a 
curve after they have been 
sawed. Plane one edge straight 
and rip again, making due al- 


than the finished width desired, si 
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lowance for necessary jointing. 


Is bevel ripping done in the same way? 


ES, The same rules apply. Tilt the 

arbor, or if the table tilts, adjust it, and 
set the ripping fence as necessary on the 
lower side. Never put the fence above the 
blade when the table is tilted, if you can 
avoid doing so. In crosscutting, do not let 
stock slip downward and bind the saw. 


How is the end of a board 
sawed square? 


ET the crosscut (miter) gauge square, 
hold the edge of the board against the 
head of the gauge, and push both toward 
the blade, which should, of course, be either 
the crosscut or combination type. Take care 
not to shift the work lengthwise. If the 


board is so wide that it projects in front of 
the saw table, reverse the gauge and carry 
the front edge of the piece with the hand, 
as in Fig. 3. When cutting long boards get 
somebody to help you or, better still, use an 
adjustable rest, plain or fitted with rollers, 
on which the “outboard” end of the wood 
can slide as you advance the piece against 
the blade. Special care is necessary to avoid 
binding when sawing unwieldy pieces, 


What is necessary to make angle 
and miter cuts? 


DJUST the gauge head to the angle re- 
quired and proceed as with a square 

cut. The saw table or arbor may be set for 
a bevel cut at the same time, if necessary, as 
when making hopper: [Continued] 
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Jaacks Adds Drill Press 
to. His Budget Shop 


Reavers of this series will re- 
member that in the March issue 
Robert Jaacks reported on the 
equipment of his budget shop. 
At that time, there remained un- 
paid $12 on his 11” lathe. This 
has since been paid, and now, in 
the twenty-second month, he has 
made a down payment on a 
bench drill press, to be complete- 
ly paid for within three months. 
‘The machine has a ball-bearing 
spindle, four speeds, and a %” 
capacity key chuck. A set of 
eight machine spur bits from %4” 
to %, and a set of five router 
bits from %" to %4", have also 
been bought, for cash. 


Robert Jaack’s other machine 
equipment includes, besides the 
lathe mentioned, an 8” circular 
saw, @ 4” jointer, a 24” scroll 
saw, and accessories for these 


power tools. 
=| 


How are pieces cut to length? 


ARK the length on the board with a 

pencil or knife, and use the crosscut 
Gauge as above. For rapid duplication, use 
metal stop rods clamped in holes in the 
gauge head, as in Fig. 4, or a block clamped 
to the ripping fence, as illustrated in Fig. 5. 
Never use the fence alone, because the pieces 
cut off may then wedge between the fence 
and the blade. For cutting long pieces, a 
board is screwed to the crosscut-gauge head, 
and a block clamped to this board to butt 
the work against (Fig. 6). Gauge blocks 
can also be clamped to the fable (Fig. 7). 


What is a rabbet and how is it cut? 


RABBET is a long steplike recess cut 

in an edge of the stock, in order, for 
example, to seat a panel such as the back of 
a cabinet. Set the saw to cut a little less 
than the depth of the rabbet, adjust the rip- 
ping fence, and run the stock over the blade. 
Reset the saw to the exact width of the de- 
sired rabbet for the second cut, adjust the 
fence, turn the stock on edge, and run it 
through again. Be sure that the kerf is in 
the waste wood, as shown in Fig. 8. On end 
rabbets (Fig. 9), make the rip cut first, so 
that there will be stock to bear against the 
fence. The work should be at least 4” wide 
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for safety, unless a jig is used, and a board 
should be screwed to the fence for better 
support. End rabbets can also be made by 
crosscutting, instead of ripping (Fig. 9). 


Can grooving be done without 
special cutters? 


ES, Set the saw as for ripping, with 

the blade projecting to the depth of the 
groove desired. Rip one side of the groove, 
then the other, and 
remove the waste with 
additional cuts, or 
with a chisel (Fig. 
10). A “wobble saw,” 
made by fixing the 
blade at an angle on 
the arbor, as in Fig. 
10, will cut both 
grooves and rabbets. 


FIG.10 
4 How is plywood cut? 


‘TOCK sheets are 

square, and can be 
cut by simple ripping 
operations. A board 
screwed to the pro- 
jecting fence bars 
affords useful extra 
table area. 
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Midget Workshop Housed in 


IN WASTE space behind the bedroom door 
of his two-room New York apartment, 

Daniel J. Rowan, an enthusiastic home 

craftsman, has built a workshop. 

‘The bench top is a plank 16” by 36”. Under 
it is a drawer for small tools, a shelf for 
back issues of POPULAR SCIENCE and various 
reference books, and space on the floor 
where a tool chest is stored. Above the bench 
is a large tool panel and five small shelves 
for paints and other supplies. Not the least 
ingenious feature is an overhead lighting 
fixture made from an old adjustable metal 
radiator cover. 

The left end of the bench inclosure is 
hinged as shown, and the bedroom door it- 
self serves to close up the workshop when it 
is desired to hide bench and tools from view. 


REFLECTOR RADIATOR COVER PAINTED WHITE 
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How workbench ond cabinet ore constructed, and, 
at left, overhead light made from radiator cover 
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STEERING 


TILER ROPE 
OR CABLE 


SNAP HOO! y 


STEERING TILLER-ROPE 
BAR CLAMP 


REMOTE CONTROL STEERING may be a big help 
installed in your outboard boat—to trim the 
boat for best speed and efficiency, to make a 
fast boat easier to handle, or simply to 
yoid having to hold the steering bar for long 
periods. The arrangement in diagram No. 1 
is for small motors on rowboats, outboard 
and outboard canoes; diagram 
No. 2 for racing boats and fast runabout 
and No. 3 when the interior arrangement 
and steering wheel make it necessary. 
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Bronze or galvanized tiller cable or tiller 
rope with a bronze core should be used. 
Pulleys may be any type, but the diameter 
of the sheave should be at least 114” for til- 
ler rope or 2” for cable. If the pulleys are 
not of the swivel type, each must be installed 
at exactly the right angle. Tiller-rope guides 
or screw eyes can be used where there is 
only a slight bend. If the steering bar is 
long enough, pulleys at this point may be 
necessary, the cable being attached di- 
rectly to the bar. Tiller-rope clamps and 
snap hooks are convenient for fastening the 
cable to the steering bar, are easy to adju: 
and in some cases will keep the cable tight 
without a turnbuckle or strong spring. 
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MORE THAN 
THICKNESS 
OF PLANK 


BOTTOM 
PLANK 


CHINE 


KEELSON’ 


A GUIDE for marking the location of a line 
of screws will insure the accurate placing of 
screws into chines, sheer battens, stem, and 
similar parts. It is a handy gadget for the 
amateur boat builder, and can be made 
quickly from any scrap material at hand. 


A BILGE BAILER made in the form of a scoop 
will be found efficient, especially for bailing 
out flat-bottom boats. It may be made of 
waterproof plywood or any wood which will 
stand water soaking. 


A LIVE BAIT WELL may be installed in any flat- 


or V-bottom boat. ‘The best location is usu- 
ally amidships, where the boat draws the 
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OUTDOORS 


ij on % 
MARINE PLYWOOD 


WATER 
REVEL 


QUARTER ROUND — 


HOLES THROUGH 
BOTTOM PLANING 


Live-Bait Well 


STRIP OF CLOTH 
SOAKED IN 
MARINE GLUE 


most water. The one shown is under the 
rowing seat and is divided into two com- 
partments, one for live bait and one for fish. 
Bulkheads are first installed, in front and 
behind the center seat. They should be of 
marine plywood and are most easily built 
against the frame of the boat. Plenty of 
marine glue should be used to make the 
bulkheads water-tight against the frame, 
and some quarter-round molding, covering 
strips of cloth soaked in marine glue, will 
also be required to prevent any possible leak. 
After the bulkheads have been tested for 
leaks, several small holes should be drilled in 
the bottom to allow water to pass in and 
out.—WILLARD CRANDALL. 
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Peg Pole for Playground 
Gives Climbing Exercise 


AT A HOME, camp, or school play- 
ground, the game of peg pole will chal- 
lenge the interest of active boys. It is 
inexpensive and doesn't take up much 
room, but be sure to allow plenty of 
space for spectators, because it will 
Prove popular. 

Obtain a post from 4” to 6” in diam- 
eter and about 10’ long. Bore holes of 
the diameter of an ordinary broom- 
stick 3” deep at varying intervals the 
entire length of the post, which must 
be set firmly in cement, Cut three 
8” pegs from a broomstick, and sand 
to fit easily yet firmly in the holes. Be 
sure to remove all splinters from the 
post, and if possible give it a coat of 
good outdoor paint. Allow the cement 
to set thoroughly before using the 
pole. It is also a good idea to provide 
@ layer of sand or sawdust a few 
inches deep around the base. 

Contestants take turns climbing the 
pole by removing the lowest peg and 
placing it in a higher hole as they 
climb, They descend in the same man- 
ner. Competition may be stimulated 
by climbing against time, by requiring 
a number of rotations of the pole while 
climbing, by limiting participants to 
two pegs, and any of a dozen varia- 
tions, The game brings into use mus- 
cles not extensively used in other ac- 
tivities—Rocer M. WoopBurRyY. 


Cabin Table with Detachable Legs Is Easily Stowed Away 


THIS knockdown 
table will prove serv- 
iceable aboard a small 
boat where space is at 
@ premium, Ordinary 
%" pipe, which is 
about %” outside 
diameter, can be used 
for the legs instead of 
rod, if preferred. Rails 
keep dishes from slid- 
ing off, and rubber 
crutch tips guard 
against marring the 
deck. When not in 
use, the top is hung 
from the cabin roof as 
shown, and the legs 
are held in spring 
clips fastened to a 
wall where convenient. 
—Bruce MAcINTosH. 
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‘WHEN USING a tractor and imple- 
ments to work ground that has soft 
spots, it is well to carry a heavy chain 
about 15’ long, one end of which is per- 
manently attached to the drawbar. If 
the tractor stalls in mud, unhitch the 
implement from the drawbar and con- 
nect it instead by means of the chain. 
‘Thus relieved of its load, the tractor 
can often reach hard ground, and haul 
the implement out by the chain. 


A chain enables a tractor 
to haul from firm ground, 
Below, blocks facilitate cou- 
pling 2 mowing machine 


MOWING- 
MACHINE 


Wuere three men and much effort 
were previously required to couple a 
heavy mowing machine to a tractor, 
one man now does it with ease by the 
method shown above. Whenever the 
mower is to be detached, it and the 
tractor are backed into the garage to- 
gether, and the mower tongue is blocked 
up to the height of the tractor draw- 
bar before it is uncoupled. To recouple 
it, the tractor is backed in, the con- 
nection made, and the bloc! 


Boys Learn to Bat by Using Novel Homemade Baseball Tee 


Boys who are learning to play baseball 
can improve their batting with this baseball 
tee. It also insures better fielding practice 
for their team mates. The materials: An old 
broomstick or rake handle, a 14" by 14" by 
2" flexible strip cut from an old tire casing, 
‘@ rubber suction cup, a %" 
bolt 1%” long with nut, a 
1%” slender screw, and 
rubber cement. 

Point one end of the pole 
and notch the other 14” 
deep and %4" wide. Drill a 
%” hole across the notch 
and through the casing 
strip; then cement and bolt 
the latter in the notch. Ce- 
ment the suction cup fast 
atop the strip and reénforce 
with the wood screw. 

‘The pointed end of the tee 
is stuck into the ground to 
any depth to suit the bat- 
ter. For younger boys 3° 
will be high enough; for old- 
er boys, however, 4’ will 
probably be found a more 
suitable height. 
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Dick Kordo, 1939 Wakefield 
winding model that set 
world’s record of 43 min. 29 
sec, John Zaic, who holds’ the 
plane, will testify that this 
is no job for a flimsy winder 


Model-Airplane 


Editor of the "Mode! Aeronautics Year Book" 
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Short Cuts 


By FRANK ZAIC 


CIRCULAR CUTTER. This tool will be found 


useful for making balsa wheels or bulk- 
heads quickly, For cutting thin balsa or 
wheels 2” or less in diameter, steel music 
wire 0.040” thick will be satisfactory. If 
thicker balsa or larger disks are to be cut, 
thicker wire should be used. Grind the cut- 
ting edge sharp as shown, and cut gradually, 
using a hand drill. Do not force the tool or 
try to use it in a power drill, as the soldered 
joint will probably fail if this is done. 


WIRE BENDER. You can make this jig from a 
scrap piece of mild steel or even cast iron. 
The latter is not difficult to work if the sur- 
face is not too heavily covered with hard 
scale, which can often be removed by grind- 
ing. With a hack saw and a file, shape the 
s shown. The slot should be slightly 
e for easy removal of the bent wire, 
ons given need not be fol- 
lowed exactly. This simple jig is especially 
useful for shaping thick music wire when 
making parts for gas models. 


ADJUSTABLE CIRCLE CUTTER. The dimensions 
indicated are for a heavy-duty tool that may 


be used at slow speed in a power drill press. 
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If the feed is gradual, the soldered joints 
will withstand the strain. A jig made of 
small nails will hold the parts in their rela- 
tive positions for soldering. Use balsa 
Spacers and a strong rubber band to hold 
the cutter arm at various radii. 


HIGH-POWER WINDER. At the moment there 
seem to be no available winders that will 
safely handle the high-power rubber motors 
now ‘in use. The winder shown, however, 
can be made easily from a suitable high- 
grade hand drill. Although such drills cost 
about $1.50, the investment pays dividends 
in security. It is dangerous to use winders 
consisting of a hook clamped in a hand- 
drill chuck. See that the hook runs true 
on the shaft and that the handle is securely 
bolted to the drill frame. 


WHEEL RETAINER, Music wire, from which 
landing-gear axles are usually made, is 
difficult to solder or to thread for a retain- 
ing nut. The method shown holds the wheels 
of even big gas models securely, yet permits 
them to be removed at any time. Use small 
eyelets, thin-walled bushings, or short 
pieces of tubing as shown. This idea was 
originated by J. P. Glass, a New York model 
maker. 


UGHT HINGE. There are a number of places, 
especially on large planes, where a light, 
strong hinge can be used to advantage. 
Here one is shown joining the tail end of a 
fuselage that is hinged to allow access to 
the rubber motor. It is best to use alumi- 
num tubing for light models, and brass tub- 
ing for heavier duty. If the wire is carefully 
selected and of the right size, there need be 
little looseness in the completed hinge. Cut 
the tubing to correct length, flatten it care- 
fully, and insert the wire pins as shown. 
The ‘stem ends of the latter are kinked 
slightly, and the cemented joint should be 
firmly bound with thread. 
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WORKING TEME: ONE EVENING 
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Design Projects by Ernest R. Dewalt 


HEN you have just finished a long 

piece of work and are in no mood to 
tackle a similar one immediately, making 
one of these attractive articles will not only 
provide relaxation and a change of pace, but 
will enable you to show a finished piece for 
your evening's efforts. Two designs combine 
woodwork and metal craft. 


SALT AND PEPPERS. Use 11,” square stock, 
teakwood, walnut, maple, or the like, for the 
bodies, which can be shaped on a machine 
sander quickly. Centerdrill with a \%” bit, 
then drill holes into the tops to form the 
initials “S” and “P,” using a slightly smaller 
drill for the latter. 

The base pieces may be ebony, black 
phenol-formaldehyde composition, or plas- 
tic. Centerdrill them to a depth of %" and 
glue in slightly tapered cork stoppers. Sand 
bodies and bases together. Apply several 
coats of shellac, and wax well. Approxi- 
mate time, 2% hours. 


TOAST RACK. Smart for the modern break- 
fast table, this accessory can be made 
with a base of dark or light wood and up- 
rights of any suitable metal on hand. Wal- 
nut and aluminum were used for the rack 
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illustrated. Undercut the base on a band 
saw, slot for the uprights, and round the 
ends on top. 

‘The metal disks can be cut and burnished 
by hand, but are more quickly made by 
mounting 54%” squares on a wooden face- 
plate in the lathe. Hold a wire brush against 
the surface while in motion, then remount 
the metal with the other side out, and after 
brushing this side, cut out the disk with a 
cutting-off tool or the sharpened end of a 
file. If the disks are obtained already cut, 
they can be mounted in a shallow turned de- 
pression on a wood disk for wire brushing in 
the lathe. 

Cut a segment from the bottom of each 
disk, drill a 4” hole through disks and base, 
and assemble with a single tight-fitting pin 
after finishing the base with shellac and wa: 
Approximate time, 3 hours. 


SPUN ASH TRAY. If neither copper nor alumi- 
num is available, this can be spun from ordi- 
nary tin-can metal (see page 180). A tem- 
plate may be made from the drawing for 
turning the necessary hardwood form. The 
spun bow! may be lacquered or enameled, or, 
if a suitable metal is used, buffed to a high 
polish. 

‘The handle and cigarette rest was made of 
ebony. File the groove for the cigarette on 
top, and carefully gouge out the concave 
finger grips on the sides. Band-saw the curve 
to fit this piece to the tray. Finish the wood 
with shellac or clear lacquer, rub down, and 
attach it with a single escutcheon pin. Ap- 
proximate time, 3 hours. 


HANGING POTTERY SHELF. This can be custom- 
built to fit plates or bowls of odd size, for 
the type of construction enables the di- 
mensions to be modified. The depth and po- 
sition of the grooves can be altered, but 
plates should Jean at an angle of not less 
than 15 deg. 

Clamp all the shelves together to drill for 
the dowel stringers. If an odd number of 
stringers is used, center the middle one. Use 
a drilled shelf as a jig to locate the holes in 
the crosspieces and the toppiece. The 
grooves are best made with a 4” router bit, 
and the work guided by a fence on the drill- 
press table. Glue and brad the crosspieces 
to the shelves, round the corners of the lat 
ter and of the toppiece, sand all parts 
smooth, and assemble. Drive a single nail 
from the back where the dowels pass 
through. 

‘An attractive color finish is obtained with 
a stain consisting of white paint tinted with 
vermilion, rubbed into the pores but wiped 
off the surface. Let this dry, then wax and 
polish. Attach metal hangers or eyelets for 
mounting. Approximate time, 3% hours. 
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Rings have turned grooves and tenons. Glue 
together so that one grain crosses the other 


WASTE STOCK TURNED. 
TO HOLD RINGS 
FOR FINISHING 


‘When the glue has set, mount the rings on 
2 mandrel furned from waste stock. Apply 
shellac finish while they revolve in the lathe 


TURNED TRAY 
OF MODERN DESIGN 


ODERN simplicity of design 
gives distinction to this at- 
tractive walnut tray. 

First, cut a 10%” disk from %” 
walnut, glue it to a piece of waste 
stock, mount on the lathe faceplate, 
and hollow out the front to a center 
depth of 5%”. Turn it down from the 
back also, so as to leave the edge 44” thick. Be- 
fore removing the disk, sand it thoroughly, apply 
paste filler, wipe off the surplus, and apply a coat 
of shellac. On a clean cloth place a little shellac 
and a few drops of oil and alcohol. Start the 
lathe and hold the cloth against the disk before 
the shellac dries. This gives a high gloss finish. 
When the surface has been finished, use a parting 
tool to remove the waste stock, and finish the 
center section of the underside by hand. 

For the legs, turn three rings from maple to an 
outside diameter of 2” and a thickness of %". 
Turn a groove 1/16" deep and 1/16” wide in one 
side of each ring. Then turn three more rings of 
the same dimensions, but on one side of each leave 
a projecting ridge or circular tenon, as shown, 
which fits exactly into the groove in other rings. 

Glue the matching rings together in pairs, plac- 
ing them so the grain in one ring is opposite to 
the grain in the other. They will then reénforce 
each other. 

‘To finish these rings in the lathe, mount a piece 
of waste stock on the faceplate and turn it so that 
the rings fit snugly over it, as sketched. It should 
be short enough to leave the inside of the outer 
ring accessible. Apply the finish to this inner part 


Average Time 
6 hours 
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and to the outside in the same 
manner as on the tray. Wait a 
few minutes for the shellac to 
dry, then reverse the ring and 
finish the remaining part. 

Saw out a piece in each pair 
of rings so they may be slipped 
over the edge of the tray as 
shown. Using a cloth to protect 
the finish, place the rings in the 
vise and drill two %” holes in 
each pair for the dowels as in- 
dicated, being careful not to 
pierce what will be the upper 
side, Slip the rings over the 
edge, spacing them equally. Set The glued-up rings ore slotted to fit snugly over the edge of the 
the inner ends 1” in from the turned plate, ond attached by means of two glued dowel pins 
edge. Place the drill point in 
the holes in the underside of the 
rings and drill through the wal- 
nut plate. Glue %” dowels in 
BENJAMIN NIELSEN. 
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@ trifle thin- 
legs fit. Drill 
dowel holes through rings and plote as shown above 


Chorming in its modern simplicity, the de- 

in may be altered to make a cake server by 
leaving the plate flat on top and turning only 
the beveled lower edce. Slot the legs to fit 


SILHOUETTES [METAL ETCHING—8] 


7 
1 
In etching cut-outs, letters, and silhouettes in copper and brass, use thin | 
metal and clean it with a dry abrasive. Paint all parts that are to be left un- | 
touched by the acid with an even coat of asphaltum, including the back and the | 
edges. In designs that are to be etched out to form’a picture, a section of each | 
part should join some other part so that none will fall out of the plate. Any | 
irregular lines may be straightened by scraping away the asphaltum after it | 
is thoroughly dry. Hl 
A slow process of etching is advisable in this case, as in all etching where | 
more than 0.002° or 0.003” depth is required. A bath composed of one part | 
water to Which one part commercial nitric acid is cautiously added will give 
satisfactory results. After the asphaltum backing is dry and hard, submerge |! 
the plate in the bath for etching. Watch closely, and remove promptly when the | 
acid has eaten through the metal. I 
Another method is to coat the entire surface of the metal on both sides with | 
asphaltum and let dry hard. Outline the letters or subject with a soft lead | 
pencil; then use a scriber or scratch awl to mark only the outline through the | 
coating. In this case the acid will attack only where the metal is exposed. If | 
good, sharp lines have been scratched through the coating, the 1 
will drop away when the acid has eaten through. I 
Remove the asphaltum with kerosene or lacquer thinner, and finish as desired. | 
1 
a) 
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STURDY STEVE 


BRACES HEAVY-DUTY BOOK ENDS 


By JUAN OLIVER 


IT’S NO trouble at all for this vigorous young man to hold 

up a number of heavy books without faltering, and he 
will cause many a chuckle as he does so. You can carve 
Sturdy Steve from sugar pine, whitewood, or straight- 
grained hardwood. By using cardboard templates, even a 
beginner should be able to make this appealing little piece. 

The arms are carved separately and doweled to the body. 
For the latter, glue up two or three pieces of wood into 
a block 2%” by 3” by 8”, transfer side and rear-view pro- 
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files to it, and band-saw to shape. In carving, avoid at- 
tempting intricate detail. The design requires simple treat- 
ment to bring out its charm, and overelaboration will spoil 
it. Let the curves be full and massive. The hands are kept 
very simple, although the fingers may be indicated by 
three narrow grooves if desired. 

Cut a %” slot in the cap, and shape and insert the visor. 
Use roundheaded upholstery tacks for eyes and nose. Dow- 
el and glue the arms in place and check to see that the 
feet and palms of the hands form a true right angle. 

Give the base and the figure a coat of flat white paint or 
enamel undercoater. After this is thoroughly dry, the 
hands and face may be colored pink, the eyes and overalls 
blue or black, the sweater white, and the base red. Paint 
in straps over the shoulders and down the back. An attrac- 
tive texture is obtained by stippling the paint while apply- 
ing it. Red and pink stripes may be painted on the sweater. 

The brass sheet is bent squarely to a right angle, buffed 
to a high polish, and coated with clear brushing lacquer. 
Drill holes opposite the hands and the base. Countersink 
these for small brass wood screws, and assemble. 

A novel, although less realistic, effect might be obtained 
by cementing a mirror to the brass upright. This would 
enable one to see Steve's face from almost all angles. 
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Juan Oliver designed this lamp os 
@ modern patriotic ornament for bo- 
zoors, parties, ond store windows 


HIN whiskers are out of 

date, but this modernized 
Uncle Sam retains his smile and 
beetling brows, and will liven 
up—and illuminate—any patri- 
otic occasion. Lamps of this type 
are appropriate for the tables at 
Red Cross bazaars, patriotic benefits, serv- 
ice men’s parties, and similar gatherings. 
‘They humorously point up window displays 
and delight children either for party use or 
as permanent lamps in the nursery. 

Each lamp requires two rings of 14" ply- 
wood, a hat brim of 44” plywood, and a base 
of %” material. In the middle of a 16” by 
1643" sheet of parchment paper cut slits for 
the eyebrows, nose, and mouth. Roll the 
paper around the two rings and cement it 
with about a 1%” overlap. Nail the cylinder 
to the rings at top and bottom with escutch- 
eon pins. 

Colored cellulose wrapping material, 
crépe paper, or tissue can be used for dec- 
orating the hat. Cement the 215” wide blue 
band 8" below the top. Add blue or gold 
stars, which can be purchased at most sta- 
Uioners, Red decorative tape or strips of 
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Uncle Sam 
Novelty Lamp 


paper may be used to form the red stripes. 

Slide the plywood hat brim into position 
and tack fast from inside the cylinder. Bend 
and insert the nose and mouth. Form the 
eyebrows of 8” long strips of parchment, 
4," wide, which may be lightly colored with 
crayons for added contrast if desired. For 
eyes use two %” disks of blue paper or 
wrapping material. 

Drill the base for the lamp cord and for 
two wood screws, which are to hold the base 
to the lower plywood ring. Dowel and glue 
fast the wooden upright, and mount and 
wire the lumiline-lamp clips, If a tubular 
lamp with a screw-type base is used, omit 
the wooden upright and fasten a porcelain 
socket directly to the base. Enamel the hat 
brim and the exposed edge of the base white. 

After inserting the bulb, fasten the base 
to the cylinder with two countersunk screws. 
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Compact Rack of New Design Will Hold Eight Pipes 


ESIGNED to save space, 

this walnut rack holds 
from four to eight pipes and 
a generous supply of clean- 
ers. 

‘The base is band-sawed from 1” stock to 
5%" in diameter, then mounted on a face- 
plate and turned concave 
gauge, it is advisable for 
prepare a full-size template, The %4" center 
hole should be bored on the lathe to a depth 
of %". 

‘Turn the upright stem to a press fit in the 


Average Time 


base, but leave it %" square for 14” from 
the top. Bore a %” hole 3%” deep for the 
pipe cleaners. Four stem holders are shaped 
from 3/16" stock. The half-lap joints can 
be made accurately by clamping the four 
pieces together, or nailing them through 
waste wood, and cutting them all in one 
operation. Glue the parts together. 

For a “pickled” finish, rub flat gray paint 
into the pores, allow to dry, then wax and 
polish. Felt, cork, or blotting paper is glued 
to the underside of the base to guard against 
scratching polished surfaces.—E. R. D. 


Wrought-lron Hurricane Lamp with Attractive Spiral Base 


ERY little material is required for the construction of 7 


this ornamental hurricane lamp, and it offers the 
craftsman an opportunity for wrought-iron work. The cir- 
cular base is formed from %" by %” strap iron, the ends 
butt-joined and riveted to a crosspiece of 4" by 1%” strap 
fron. Bend the spiral bracket to shape with a wrench if a “4 
bending fork is not available, and rivet to the crosspiece on 


the base. Scallop and bend up- 
ward the edges of sheet copper 
for the chimney base, and fas- 
ten to the upright with a %” 
soft iron rivet. 

Strips of spring brass that 
form the chimney and candle 
clips are bent and soldered to 
the chimney base. Since the 
size of candles and chimneys 
varies, draw a full-size pattern 
before cutting and bending the 
clips.HeNRY HANSCOM. 
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Craftwork Spun from Tin Cans 


By R. H. JENKINS 


cali 


OW that aluminum can hardly be ob- 

tained for craftwork, and other metals 
also are in great demand for defense pur- 
poses, what is the amateur to do if he wants 
to master the art of metal spinning? The 
answer is an easy one, although many ex- 
perienced spinners would scoff at it. Just 
use tin cans! 


‘The thin sheet iron from these can be 
transformed into many beautiful, useful ob- 
jects. This material costs nothing, and a 
few cents’ worth of lacquer or enamel will 
finish several ash trays, bowls, dishes, or 
similar objects. If you wish to make arti- 
cles for sale, spun projects merit your at- 
tention because they can be turned out 
quickly in quantity. 

‘The lathe used should have bearings capa- 
ble of withstanding heavy thrust loads and 
speeds up to 1,800 r. p.m. A heavy-duty tail 
center can be improvised from a used auto- 
mobile roller bearing as shown in the draw- 
ings. The socket for it is turned from metal 
or hardwood. 


lt can be done! The dish abo. 
cut from the can shown bes 
backing stick supports the 
the tool in early stages of 5 


.08 spun from metal 

At loft, a maple 
directly behind 
ing, shown below 
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Spinning tools can be made by brazing 
steel balls to suitable shanks. On one such 
tool the ball should be ground flat on one 
side, as shown. Tools can also be shaped by 
filing steel rods to a more or less blunt point 
in the lathe. The ends must be hardened, 
polished with emery cloth, and burnished to 
mirror brightness on a buffing wheel with 
pumice stone or other fine abrasive, 

Fasten all the tools firmly in long wooden 
handles, which are necessary to obtain lev- 
erage. Use a ferrule or wire binding to pre- 
vent splitting. 

‘Mount a hardwood disk on the faceplate of 
the lathe and turn it to the profile of the 
piece you wish to spin. Choose a rather 
shallow shape for your first attempt. Mark 
the exact center of the form and drive in a 
small escutcheon pin until only the head 
protrudes. 

Cut a disk of sheet metal slightly larger 
than the diameter of the finished piece is to 
be. Dot the center with a punch and place 
this indentation over the head of the es- 
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Spinning is one of the fastest types of 
ceraftwork. The bowls at left were spun by 
a, beginner in one evening. Above, profiles 
of dish on facing page ond of an ath tray. A 
grooved roller produces the beaded edges 


cutcheon pin, A hardwood disk, 
slightly smaller than the base of the 
form, is placed against the metal and 
supported by the tail center. 

Start with a medium speed, and 
lubricate the disk by holding a candle 
against it. Hold a blunt-ended tool with 
the handie under the right arm and the 
working end rather low on the spinning disk.” 
With the tool-post pin as a fulcrum, press 
the metal against the form, working out- 
ward only as fast as the spinning takes 
shape. It must fit the form snugly from the 
start, as the piece will be spoiled if the base 
portion is a loose fit. 

Keep the tool in motion to avoid burning 
the metal, and reverse the direction of pres- 
sure occasionally in order to build up the 
disk where it has been thinned by spinning. 
Avoid forcing the work. Should ripples oc- 
cur, they can be removed by taking the metal 
off the form and hammering with a mallet. 

Spun articles can be burnished with emery 
cloth or steel wool in the lathe, and later 
buffed or finished with enamel. Polished 
brass and copper should be coated with clear 
lacquer to prevent tarnishing. Pewter may 
be left to age to its characteristic patina, 
and aluminum requires no lacquering. 


The inner bearing race projects from the cup to bear against the follower block (see drawin 


Kounerer 
‘SEARING 
(©) rormame 
TwLSTOCK 
enous, 
PROART 


op- 


posite). Various types of tools are shown, including a roller for forming beads. Tools must be hardened 
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New Appliances 


Special fingers 
fon inner nozzle 
loosen and pick 
up matted dirt 


SUDS WITHOUT SOAP come from the 
packed thirty to the box and indi 


‘and glassware, whi 
drain dry without wiping after o hot water rinse 


182 


HOUSEHOLD 


new vacuum extension tube which has slots 
operated by thumb to control suction when 
on light fabrics. A nozle within a 
, lowered by 


normal position when pressure is released 


AN ELECTRIC SHARPENER for knives plugs 
in any ordinary household A.C. socket to 
ive @ professional finish to cutlery in a 
jew seconds. A fan-cooled motor spins the 
grinding wheel. The machine is 8” by 4” 


Adjustable to any gray 
diameter, the Tots’ Blode euts the fibers holding 
the juicy sections with one motion, speeding the 
preparation of breakfast. The peeler can alto be 
employed to lift the centers out ond onto a plate 
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for the Household 


MODERN BOOKSHELVES can be de- 
signed at home to the individual's taste 
‘or to fit the room's needs from these 

‘ond rectangular sectional cases. 
is hardly @ combination that cannot 
be arranged fo cover wall space or fill an 
‘empty place between pieces of furniture 


3 quickly and 
ronged stand 
ss water is first shoken 
off and fh hung, br 
Remaining moisture drips into the base 


JAKED BEANS are cooked by electricity in 
© crocklined automatic stove to bring out all the 
natural flavor of the old-fashioned home dish. No 

it required for this A.C.-D.C. unit, which 
comes in Ya-quart and 3/2-quart sizes. It can also 
be used for any other slow-heat casserole purpose 
‘or the preparation of roasts, puddings, and stews 


BUTTER, CHEESE, AND ICE-BOX COOKIES come 
in fomilior bridge-deck shopes from this rustproof 


slicer. It is exactly the size of © quarter pound 
of butter, and a crank-operated pusher forces the 
butter, cheese, or dough through the opening, whe 


iced to the desired thickness wire of 
stoinless steel. The design can be changed at will 
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SCREW THREAD. A ridge of uni- 
form section in the form of a helix on 
the surface of a cylinder or cone. 


THREAD-CUTTING TER 


MAJOR DIAMETER. Largest diam- 
eter of the thread of the screw or nut. 
MINOR DIAMETER. Smallest di- 
ameter of the thread of the screw or nut. 


ONE INCH 


NpITcH AB 
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_ Thread Cutting 
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[LATHE WORK—17] 


EXTERNAL AND INTERNAL 
THREADS. An external thread is a 
thread on the outside of a member, as 
on a threaded plug. An internal thread 
is a thread on the inside of a member, 
as in a threaded hole. 

PITCH. The distance from a point 
on a screw thread to a correspondin; 
point on the next thread, measure 
Parallel to the axis. 

LEAD. The distance a screw thread 
advances axially in one turn. On a 
single-thread screw, the lead and pitch 
are identical; on a double-thread screw, 
the lead is twice the pitch; on a tripl 
thread screw, the lead is’ three times 
the pitch; on a quadruple-thread screw, 
four times, and so on, A double-thread 
screw is illustrated. 


F ALL operations made possible by the 

metal-turning lathe, thread cutting 
holds the deepest interest and deserves the 
greatest care and study. As a help to stand- 
ardizing threads in the United States, a re- 
port of the National Screw Thread Commi 
sion was prepared in accordance with a 1928 
Act of Congress, and the terms used in 
thread cutting were defined officially. Some 
of these definitions, given on the accom- 


A beginner should use a slow speed, such as 
28 p.m. for threading. Start with a shal- 
low cut (0.003" for example), continue with 
deeper cuts (0.005"), then make the final 
finishing cuts os shallow as the first one 


----------------------------; 


MS [LATHE WORK—18] 


PITCH DIAMETER. On a straight 
screw thread, the diameter of an im: 
inary cylinder, the surface of whic! 
would pass through the threads at such 
points as to make equal the width of 
the threads and the width of the space 
cut by the surface of the cylinder. 
(Thus, A equals B.) On 60-deg. V-type 
and National Form threads, the pitch 
diameter is the major diameter less 
the depth of thread. 

DEPTH OF THREAD. Half the dif- 
ference between the major and minor 
diameters. 

THREADS PER INCH. The number 
of complete threads in the space of one 
inch. In the diagram there are eight, 
therefore, the screw is %” pitch oF 
eight threads per inch. 


The American National Screw 
threads, both National Fine and Na- 
tional Coarse, are practically standard 
for automotive and machine shop work 
in the United States. These threads are 
60-deg. V-threads with points cut off 
go that the depth is 7 percent of, the 
depth of a V-thread of the same pitch. 
‘The tool is generally ground for cutting 
sharp-pointed V-threads and the thread 
is cut with the regulation V-bottom, 
Dut ‘the top is Jeff with the proper 
amount of flat. Only when the utmost 
strength is needed should the tool be 
ground to the exact National form. 
The tool, however, may be ground to 
eut an exact National Form V-thread 
by flattening the sharp point so that it 
will fit in the selected slot in the Na- 


in the Lathe 


panying shop data file cards, will help the 
lathe operator to a clearer understanding. 

Lathes are equipped with a thread index 
chart for setting up the change gears re- 
quired for driving the headstock spindle 
and the lead screw in their proper ratio. 
Opposite the desired pitch are listed the 
number of teeth wanted for both stud and 
screw gears. For example, should a 1/16" 
pitch be decided on and the lead screw has 


NATIONAL FORM THREAD 
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tional Form thread gauge. The general 
sharp-pointed 60-deg. V-thread screw 
will work satisfactorily with the Na- 
tional Form nut. 


eight threads per inch, the gears should 
be arranged so that the headstock spindle 
revolves twice to once for the lead screw. 
The cutting tool must be ground accu- 
rately and with increased clearance because 
of its rapid advance as the work revolves, 
Clean threads are impossible unless one 
side and the front of the tool have enough 
clearance. In other respects the same gen- 
eral rules for external tool grinding apply. 


TOOLS FOR NATIONAL FORM 


‘Thread tools are ground to the form 
of the thread desired. Clearance must 
be increased because of the rapid ad- 
vance of the eutting tool. Thread tools 
are ground nearly flat across the top. 
‘When the tool is fed into the 

work at an angle, the tool 

should have a few degrees of 

side rake. When fed at right rw 
angles, it should have a small 


amount of back rake. A 

The top of the tool should SECONDS: AS ‘ 
be placed ‘exactly ‘in align- FRONT 13 re 
for cutting both external and ‘a Jos 2) Front! 
Internal threads or the cor. [/ i 
rect angle of the thread can. VJ ie 
not be obtained. It should F 
also be set square with the B+SIDE CLEARANCE Esareal ewed! tol 46 


work, using a center gauge, 
to assure a perfect thread. 
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THREADS [LATHE WORK—20] 


In cutting internal threads, allow suffi- 
cient clearance for backing the tool out 
at the end of the cut, using a boring 
bar as large in diameter and as short 
as possible to prevent springing. 


cot left, internal above 


ee | 
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ool-Post Grinder 


PART TWO 
By C. W. WOODSON 


ITHER single or double-race ball bear- 

ings are suitable for the spindle bearings 
Of the precision tool-post grinder (Fig. 11), 
provided that they are new and of good 
quality. The use of salvaged bearings is not 
recommended. It will be necessary to obtain 
the bearings before starting work on the 
quill housing, as the recesses must be turned 
out to fit these. 

‘The steel bar from which the housing was 
made was chucked and supported in the 
steady rest as in Fig. 12, then drilled 
through from end to end with a %” drill. 
Each end was recessed for the bearings 
(Fig. 13), care being taken to obtain a 
snug fit so that they could be inserted or 
removed without difficulty and yet held 
without play when in place. 

‘The two end caps were turned from steel, 
the shoulders being made a snap fit in the 
bearing recesses and wide enough to exert 
just a slight pressure on the bearings, so as 
to eliminate all end play. The caps were 
drilled a clearance size for 2-56 screws, and 
used for spotting the holes in the ends of 
the quill housing, which were then drilled 
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Grinding-wheel guard for the precision grinder, made of cost 
iron ond designed for mounting directly upon the quill housing 


about 5/16” deep as shown in Fig. 14, and tapped 2-56. 

‘The spindle was cut to length from a piece of drill 
rod, centerdrilled at both ends while supported in the 
steady rest, and turned to dimensions between centers, 
the shoulders being made a light drive fit in the bear- 
ings. ‘The pulley shoulder on the spindle was turned to 
exactly the same size as the motor shaft, so that the 
pulleys would all be interchangeable. 

‘This done, the grinding-wheel end was again sup- 
ported in the steady rest, Fig. 15, and drilled, taper 
reamed, and tapped for the internal grinding spindles. 
‘These can be made from drill rod, or they can be 
purchased. The fixed collar on the grinding-wheel end 
was turned from steel, as was also the recessed washer, 
thus completing the spindle. All the spindle parts, as 
well as the smail pulley and one of the internal spindles, 
are shown in Fig. 16. 

To obtain various spindle speeds, several sets of 
pulleys will be required. The larger ones should be 
made from castings, preferably aluminum; the smaller 
sizes can be turned from solid steel. Check the speed 
of the motor by experiment to determine the exact 
pulley sizes, The dimensions shown in the drawings 
in the first installment (P. S. M., Aug. ’41, p. 170) are 
those of the pulleys illustrated in the photographs, but 
the shaft holes should, of course, be made to fit the 
motor shaft and the spindle. By using the largest 
pulley on the motor and the smallest on the spindle, 
the necessary high speeds for the 
small internal grinding wheels are ob- 
tained. By reversing the pulleys, or 
using intermediate sizes, the lower 
speeds for the larger wheels can be 
had, When pulleys are changed, the 
Delt tension is adjusted by means of 
the set screw under the frame, the 
motor swinging back to take up any 
slack. 

The assembled quill and the frame 
parts are shown in Fig. 17, and the 
assembled grinder in Fig. 18. The 
grinder is also shown mounted on the 
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toolpost for internal grinding 
in Fig. 19, and for external 
grinding in Fig. 11. 

A selection of grinding 
wheels, such as shown in 
Fig. 1 in the first part of this 
article, will be found most 
useful. It should include a 
hard and a soft wheel for 
soft and hardened steel re- 
spectively, as well as a special 
one to use for cast iron, 

Small cutters may be used 
on the spindle for undercut- 
ting motor commutators. A 
small truing diamond is also 
shown in the photograph re- 
ferred to (Fig. 1), and it will 
be found a necessity where 
grinding wheels are to be 
used for precision work. 

A grinding-wheel guard is 
highly desirable at all times, 
but especially for use with 
larger wheels, A drawing on 
the preceding page shows a 
simple but serviceable one 
that may be made of cast 
iron and mounted directly 
upon the quill housing. 

‘The operator should never 
neglect to wear safety gog- 
gles when using any grinder, 
nor under any circumstances 
should he drive grinding 
wheels at higher speeds than 
the manufacturers recom- 
mend, 
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Combination Trammels 
Made from Inexpensive 
T-Type Tap Wrenches 


THE trammels illustrated com- 
bine both a beam compass and in- 
side-outside bar calipers. Two 
ordinary ten-cent T-type tap 
wrenches are altered as shown for 
the adjustable parts, and the beam 
is a 4” round steel rod of any 
length desired. 

File or grind a flat surface %” 
wide along the entire beam for 
the knurled set screws to engage. 
‘The set screws are turned and 
threaded as indicated, and a cor- 
responding hole is drilled and 
tapped in the top of each tap 
wrench. 

‘The center point and scriber as 
well as the pair of caliper arms 
are made of 3/16” round steel rod. 
File or grind short pieces sharp to 
make the center point and scriber. 
Bend two longer pieces to shape as 
shown in the drawing to form the 
caliper arms. A bridge-tally pen- 
cil is substituted for one of the 
points when the tool is to be used 
as a compass.—S. N. SKAY. 
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Old Auto Transmission Gives 
Drill Press Flexibility 


ON MANY types of drill presses it is pos- 
sible to install an automobile transmission 
to give an additional range of speeds and fa- 
cilitate changing from one speed to another. 
The press may also be run in reverse, which 
is useful in tapping. 

If the press is like the one shown, first 
remove the cone pulley from the top, cut off 
the shaft, and mount a flange on the shaft 
to fit the regular universal-joint flange that 
is found on open drive-shaft transmissions. 
‘Then grind down the splined shaft to fit the 
drill-press bearing. The transmission is 
mounted on the drill-press frame as illus- 
trated. To keep it from rotating, it is held 
by a brace, bolted to both itself and the 
frame, The transmission is driven by a V- 
pulley belted to a cone pulley on the shaft 
of a 14-h. p. motor. Speed ratios are changed 
by sliding the motor endwise. The gear- 
shift lever is bent to suit. A motorcycle 
transmission can be used if reversing is not 
essential.—FRANK VAN DUZER, 
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HOME TESTS ILLUSTRATE PRINCIPLES OF AVIATION 


IVE EASY do-it-yourself experiments, on 

‘these pages, should tell you more than 
hours of reading about how airplanes and 
their instruments work. Try the tests and 
you will understand many of the basic ideas 
that designers currently are building into 
thousands of aircraft. 

Did you know that the wings of many 
planes ‘are set at an angle to each other? 


WHY PLANES ARE STREAMLINED, Blow against a 
flat card, held in front of a lighted candle. 
Surprisingly, the flame will be drawn 
toward the card. This indicates a “drag” 
or low-pressure air pocket behind the card. 
Now bend a piece of cardboard to tear- 
drop shape, and repeat the test. This time 
the candle flame will be pushed away by the 
air stream. Also, pressure that can be 
felt against the flat card is absent in the 
second experiment, Since the streamline 
shape diminishes pressure in front and suc- 
tional drag in back, allowing air to flow 
in a smooth stream past it, this design is 
used in aeronattics to offer the least air 
resistance. 


HOME SCIENCE 


‘The first experiment below shows how the 
arrangement helps a plane to “fly itself.” 
You may never have noticed the V design, 
because it slants only one to four degrees 
from the horizontal. A greater angle would 
make the plane too stable—that is, “stiff” 
and hard to manage. At the other extreme, 
fast fighting planes have low stability, to 
aid maneuvering. 


“v"" WINGS AID STABILITY. Cut two toy air- 
planes, just alike, from stiff paper. Crease 
one lengthwise as shown. Dropped, it falls 
right side up, while the flat one sideslips and 
turns over. This V 
shape, or “dihedral,” 
makes real planes self- 
righting, because the 
upper wing loses lift 
and the lower wing 
gains lift if the craft 
tips sideward. Pilots 
are relieved of constant 
use of controls, and 
consequent fatigue on 
long flights. 
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HOMEMADE WIND TUNNEL. To study how 
control surfaces make a plane climb, 
dive, turn, and bank, mount a card- 
board cut-out on two vertical guide 
wires. Pass these through holes in the 
wings, so that the plane can slide free- 
ly up and down. A small brad, repre- 
senting an engine, may be taped on 
and adjusted to balance the model. Then 
place it in front of an electric fan, fitted with 
an “egg-box” attachment of cardboard to 
straighten the air stream. Bending the ailer- 
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ons, elevators, or rudder will put the model 
through its various paces. If the elevator 
fins are set to make the model climb too steep- 
ly, it will stall and drop like a real plane. 


TURN INDICATOR. A toy gyroscope will illus- 
trate the principle of the instrument that 
tells a blind-flyer when he is turning. Mount 
it in a wooden frame as shown. Small lumps 
of solder, dented at the center, serve as 
bearings to let the gyroscope swing freely. 
Set its wheel spinning rapidly in the same 
plane as the frame. Now turn the frame to 
left or right, and the 
gyro will tilt one way 
or the other. When 
you stop turning the 
frame, a rubber band 
brings the gyro back 
to normal position, In 
an airplane, an indi- 
cator attached to the 
gyro mounting gives a 
reading on a dial, 


AIR-SPEED INDICATOR. Make a glass tube as 
illustrated, with a dozen or so small perfor- 
ations near one end. Close this end with a 
plug, and partly fill the tube with colored 
water. Point both the open and closed ends 
at an electric fan, and note the change of 
level of the liquid, which serves to measure 
the speed of the air stream. 


STATIC AIR~ 
PRESSURE 
TusE 
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‘A STORAGE BATTERY, instead of 
the conventional dry-cell type, 
is used in a new portable ra- 
dio to eliminate the bother 
and expense of replacement 
of the power-supply units. 
Included in the set is an au- 
tomatic charger with which 


the battery may be recharged 
from a 110-volt A. C. line or 
from an automobile-type six- 
volt storage battery, while the set is in op- 
eration or when it is turned off. The battery 
lasts from 15 to 20 hours without recharging 
and is non-spillable, Automatic charge in- 


A.C, may be used both to recharge the battery 
of this portable set ond also to bring in programs 


dicators, in the form of floating balls in the 
battery, tell when it needs recharging, A 
90-volt vibrator and transformer are in- 
cluded in the power box. 


LIGHTNING ARRESTER and line-voltage regulator 
are combined in a simple unit which is inserted 
between a radio-set power cable and the elec- 
tric outlet. Costing only $1, it provides valuable 
protection, particularly in areas where over- 
head power lines are apt to pick up heavy in- 
duced charges during electrical storms which 
might damage an unprotected set. At the same 
time it maintains voltages reaching the set with- 
in safe and satisfactory limits for good reception. 


FOR USE IN PLANES as well as on the ground, this por- 
table set provides complete coverage of two im- 
portant aeronautical bands in addition to the stand- 
ard broadcast band (540-1,560 kilocycles). They 
are 195-410 ke., which covers radio ranges, weather 
reports and traffic control, and 2,200-6,300 ke., air- 
way communications, Coast Guard, Army, and Navy 
aeronautical frequencies. It may be operated on 
A.C. or D.C. lines or its own batteries. It can be 
used also as an interphone for talk inside a plane. 


Complete pick-up of aeronautical as well 
os standard broadcasts is possible with 
this set, plus interphone use in @ plane 
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COMBINATION ANTENNA. Here is a single 
antenna system designed to meet the di- 
verse requirements of AM, FM, short- 
wave, and television reception. It is made 
possible by the use of an ingenious se- 
lector transformer with an ultra-high 
frequency iron core for maximum trans- 
fer of radio energy. In its simplest form, 
the system consists of a dipole, two 
metal rods held by a center bracket and 
mounted on top of a mast. These are 
connected to the transformer, also mount- 
ed on the mast, which feeds into a trans- 
mission line. This may exceed 100 feet in 
length, making it possible to place the dipole 
where maximum signal pick-up can be ob- 
tained without excessive interference. Where 
signals are weak, a reflector, consisting of 


COMPACT COILS. Made especially for use on 
the airways band of 195-410 kilocycles, 
these midget coils complete with shield cans 
are only 1% inches in diameter and 1% 
inches high. Their windings are thoroughly 
impregnated for protection against all 
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An ingenious selector transformer lets this simple an- 
tenna serve F. M., A. M., short waves, and television 


second dipole mounted a quarter wave 
length behind and parallel to the first, can 
be mounted on a cross bracket. Other vari- 
ations permit adaptation of the system to 
individual installatior problems. 


changes due to variations of temperature 
and humidity. ‘The antenna coil has a “ter- 
tiary” winding serving as a low-impedance 
primary for use with a loop or other type of 
aircraft antenna, and a normal high-imped- 
ance primary is provided for use with the 
customary antenna-ground 
circuit. ‘The coils are de- 
signed for use with a 365- 


- mmfd. tuning condenser, and 


an adjustable padder must be 
used with the oscillator coil, 
Although they were designed 
for aircraft use, these coils 
are useful for adding a “long- 
wave” band to almost any re- 
ceiver with a 365-mmfd. tun- 
ing condenser. 
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Tho twin phonographs and amplifier are installed in a 26” suitcase, the speaker in a matching hatbox 


INEXPENSIVE 


DUAL-TURNTABLE 
PHONOGRAPH 


Portable and Easy to Build, It 
Provides Sound Accompaniment 
for YourOwn Home-Movie Films 


By ARTHUR C, MILLER 
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LL SORTS of entertainment possibilities 
are opened with this easily built twin- 
table phonograph. If you are a music lover, 
it will allow continuous reproduction of your 
favorite symphonies and operas. If you like 
nonstop music for dancing, it will supply 
that. And if your hobby is home movies, it 
can be used to provide realistic fade-in and 
fade-out accompaniments and sound ef- 
fects for your favorite films. Complete and 
housed in two pieces of luggage for easy 
carrying, the outfit can be built for $35. 
‘The containers for the equipment consist 
of a standard 26” week-end bag and a 
standard hatbox, matching in color and de- 
sign. Into the larger bag go the two self- 
starting, A.C. motors with 9” turntables, 


Close-up of the mo- 
for panel showing the 


pick-up arm 
tone ond fod 
trols. 


operate the phone 
motors. While one 
unit plays music, the 
‘other may provide 
‘the incidental sounds 
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two crystal pick-ups, and the 4-watt am- 
plifier system with fader and tone control, 
In the hatbox is the 8” permanent-magne 
speaker, provided with a 25’ length of 
rubber-covered cable so that the speaker 
can be placed beside a movie screen. At one 
end of the table is a microphone-type plug 
which fits into the jack at the motor panel. 
On the motor panel, which is a t:” by 
15%" by 2474” sheet of plywood, are mount- 
ed two S.P.S.T. toggle switches for starting 
or stopping the two phonograph motors. 
‘The motors should maintain a constant 
speed of 78 revolutions per minute at all 
times. Those used by the author have large 
bearings and laminated-bakelite helical-cut 
gears completely inclosed and protected. 
Above the three-tube amplifier is an open- 
ing 314” by 10” and protected by a piece of 
cane sheeting 414" by 11”, The cane sheet- 
ing may be obtained at any large hardware 
store. It should have a coating of black 
enamel paint to prevent rust and enhance 
the general appearance of the equipment. 
On a small black-crackle aluminum panel, 
by 6", are mounted the two fader co! 
trols regulating the output of each pick-up, 
the tone control, and the amplifier on-and- 
off switch which is mounted on the 250,000- 
ohm tone control. 
‘The fader controls are two 100,000-ohm 


t 
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How the two units are set up for use. 
The phonogrophs ore beside the movie 
projector where the operator can put 
‘on and change records and regulate the 
volume. The speaker unit, connected by 
a 25' cable, is placed near the screen 


variable resistors connected in series be- 
tween the control grid of the input triode 
and ground. Across these is a 1-meg., 1- 
watt carbon resistor. 

‘The 6C5 is resistance-coupled to the 6F6 
pentode by means of the 50,000-ohm, 1-watt 
resistor, the .1-mfd. coupling condenser, and 
the 500,000-ohm, 1-watt grid resistor. Am- 
plification is ample with the crystal pick- 
ups used to operate the 6F6 at its maximum 
output of 31% to 4 watts. 

‘The power transformer has three second- 
ary windings—300+300 volts at 60 milliam- 
peres, 5 volts at 2 amperes, and 6.3 volts at 
2.5 amperes. A 30-henrys choke, rated to 
pass 75 milliamperes, and two 12-mfd. elec- 
trolytic condensers constitute the filtering 
circuit. A 10,000-ohm, 1-watt resistor in the 
plate circuit of the 6C5 and by-passed by an 
8-mfd. electrolytic condenser stabilizes the 
amplifier and prevents feed-back. 

A high-mu triode (the 6F5) may be sub- 
stituted for the 6C5 if greater volume is de- 
sired. However, the output of this amplifier, 
with the 6C5, is ample even for a small 
dance hall. If needle scratch is noticeable, 
ai inexpensive scratch filter may be con- 
nected in the output of each pick-up unit. 
‘The filters can be mounted beside the mo- 
tors under the motor panel. 

Instantaneous changing of the records is 
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Top and bottom views of the ampli 
belted to the bottom of the suitcase under the motor-panel gr 
Metal tubes are used—an important advantage in portable units 


which should be 


possible with the twin pick-up 
units, one record being readied 
while another is playing. For 
home-movie work, records or 
parts of them can be faded in 
or out at will. And, if desired, 
a sound-effects recording may 
be played simultaneously with 
an instrumental recording. 

Tlya Laskoff, composer and 
conductor for the Columbia 
Broadcasting Company, sug- 
gests the following records for 
use with home-movie scenes: 

For ocean scenes, Debuss; 
“La Mer” and Mendelssohn's 
“Fingal's Cave.” For western 
scenery, Ferde Grofe's “Grand 
Canyon Suite” and “The Plains” 
by Bernard Rogers. For pic- 
tures of children, Debussy’s 
“Children’s Corner.” For coun- 
try scenes, “Pastoral Sym- 
phony” by Beethoven. 

For industrial scenes of ship- 
yards, railroad terminals, or 
factories, Mr. Laskoff's choice 
is either “Ironworks” by Mos- 
solow, or “Steel Mills” by 
Ferde Grofe, 


Pictorial diagram of ‘parts under 
motor panel. Needle-scratch 
filers may ba added Nt noceutory 
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LIST OF PARTS 


Power transformer, 600 
Voit. 50m. S volt. 2 
Amp; 6.3 voit, 24 amp, 

Filter choke, 30 henrys, 400 
ha 

Universal output trans- 
former. of 

Tubes, 6C5, 6FS, and SWA. 

Crystal pick-ups (2) 

Phonograph motors (2) 
with turntables, 


P.M, speaker, 8". 
Sultease (26" size), 
Hathox. 


Chassis, 144" by 4" by 12" 

etal water sockets (3), 

Shielded ‘hook-up wire 

8.P.8.T. toggleswitches (2). 

Volume controts, 100,000 
‘ohm (2): 

‘Tone control, 250,000 ohm. 

S.P.8.T.-awitch cover plate 
ter’ above). 

Electrolytic condensers, 12 
mfd., 450 volts (2): 25, 
mta:, 50. volt; 8, med. 
80 volt; and 8’ med., 450 
volt. 

Tubular condensers. .05 
‘mfd., 400. vol < 
mea:, 400. volt. 


‘000 ohm, i, watt; and ‘T 
meg., 1 watt 


‘CONTROL 


(otros ew) 


CHORE 
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SPEAKER 
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MOTOR FRAMES 
TO CONTROL 
PANEL 


Above is a com: 
plete wiring dio 
gram for the om- 
plifier and loud- 
speaker circuit. 
The motor frames 
‘are grounded to 
the control panel 


In this pictorial di- 
‘gram, the placing 
of the parts of the 
omplifier circuit 
obove and below 
its chassis ore 
shown in detail. In 
making oll connec- 
fions, use solder 
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CAMERA BUS 


By MABEL SCACHERI 


Photo Columnist and Co-Author of "The Fun of Photography” 


'UMMER is no time for camera clubs to 

be sitting indoors listening to the usual 
Solemn lectures on gamma, radial compo- 
sition, or the time lag in a flash bulb. Yet 
the club does not need to fold up completely, 
as most of them do for the warm-weather 
months. The shutterbugs can charter a bus 
and swarm out upon the countryside for a 
day's outing far more interesting than the 
usual aimless ramble by car. 

‘The first consideration, of course, is “How 
much?” Bus rates vary, so it pays to shop 
around, Some companies make a flat rate; 
some charge by the mile—usually about 25 
cents if no more than 22 people ride, or 40 
cents if there are more. 

‘A club can save money by picking up the 


Left, panning gol 
by Jay Florian 


in northern New Jersey! This shot of a bewhiske: 
hell, well-known New York commercial photographer and teacher, but bus-minded 


camera-trippers at some one’s house, or in 
front of a school or other public building, 
saving the fee usually charged for use of 
the bus terminal. If your club is too large 
for one bus, yet won't fill two, you have to 
pay for those empty seats unless you do a 
good job of ballyhoo and sell them to 
camera-minded friends, or even to people 
who just want the ride. There are always 
a certain number of these to be found— 
sometimes elderly people unable to drive a 
car; sometimes strangers at a hotel more 
than ready for an interesting Sunday trip. 

Well in advance of chartering the bus, the 
best pictorialists in the club should scout 
around by car and plot the course, Aimless 
wandering will not bring you to the best 


1d professional model wos made 


camera fans do not need to depend on professionals when some of their own photogenic members con 


pote, Below, shutterbugs are not too fired on the way home to ji 
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inging "A Long, Long Trail” 
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locations unless your part of the country 
is exceptionally rich in scenic beauty. Even 
then, these spots are at their photographic 
best at certain times of the day, and the 
trip should be planned to arrive when the 
light is best. 

‘A trip usually goes like this: Starting 
time, about 9 a.m. They are always a little 
late starting, because Joe phoned he had to 
fix a leak in the bathroom plumbing, or he 
forgot to buy film. (Don’t let anybody get 
away with that alibi, And take along a 
good supply of extra film. Somebody al- 
ways needs more.) 


‘HE morning is used up in getting out of 

town and into the fine scenery, the farms, 
the hills. About noon you stop for lunch. 
Bring it along with you. It saves an hour 
or two, since a restaurant stop for a large 
group is bound to slow things up. The club 
can appoint a commissariat to buy bread, 
soft cheese, ham, jam, cakes, and fruit, or 
each member can bring his own provender. 
In either case, make it simple. No steak 
roils or “weenie” roasts, unless you want 
to plan one for about 7 p.m., on the way 
home. The dinner stop, at some good res- 
taurant which has been warned of your 
coming, may be an interesting detail. Hap- 
hazard dinner stops are almost always dis- 
appointing. 

‘The idea of the lunch is to get it over with 
quickly, for now you are in the scenic coun- 
try, near your goal, and pretty soon the 
light will be getting gorgeous for picture- 
taking. From 3 to 6 p.m, are the real photo- 
graphing hours, and it takes an hour or so 
to get set. 

The pictures need not be catch-as-catch- 
can shots, and the beginners can be given 
lot of help by the more advanced mem- 
bers. For instance, on one such expedition, 
the photographers found a very photogenic 
waitress at a small restaurant. She posed 
for head studies. The sun was too bright 
for good portrait lighting, as it made the 
shadows too deep. The thing to do was to 
reflect some light from a white surface into 
those shadows by holding up a handkerchief, 
a newspaper, or a chromium ferrotyping 
tin, 

‘Wherever you stop for pictures, it is good 
politics to ask permission of the owner be- 
fore you swarm over his ground. He usually 
has no objection, but he may not want you 
to cross a certain field, or he can advise 
you against climbing into the “medder” 
where he keeps the bull, or the tree where 
the wild bees hang out. He may also know 
of pretty little spots that you would not 
find. Not only that, but he and his family 
may be photographic themselves, and get 
a kick posing for the shutterbugs. 
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Don’t depend on those lucky breaks. Take 
along your models, They need not be pro- 
fessional, paid models. A pretty girl, a cute 
kid, an old man with an interesting face, a 
young couple full of good looks and anima- 
tion—these add greatly to your photographs. 
A scene with no human figure has to be 
mighty good, and must be handled extreme- 
ly Well, to make a good photograph. But a 
pleasant little spot, with a handsome couple 
sauntering through or children climbing a 
fence, always works up easily into an inter- 
esting shot, well within the imagination of 
casual, bus-tripping fans. The gang does 
not want to think too hard, you know—not 
on a pleasure jaunt. 

See that the models are dressed photo- 
graphically. The kids in straw hats, plaid 
shirts, and overalls, for instance; the young 
couple in smart outing togs, or the lady in a 
fluffy summer dress. Striped material pho- 
tographs well. An old chap with white hair 
may work up well as a farmer. Dress him 
according to character. 

‘One bus tour in the East takes along pro- 
fessional models, but only because it is 
easier. One of the models, Edward Grace, a 
retired actor, looks more like a farmer than 
most farmers do. Another, Bob Evans, has 
white Santa Claus hair and beard. As a 
miner, he will pan gold; as a bum, sleep 
under a tree. Each fan poses him according 
to his own ideas. 


LTHOUGH it pays to take along models, 

you often do pick up some good shots 
from casual encounters. The owner of the 
restaurant, where one camera bus made a 
coffee stop, owned a stuffed snake. He said, 
“Wouldn't it look funny if I got down on the 
grass with this snake on my chest, and 
posed as though I had waked up and found 
him there!” It looked funny, all right, and 
the fans got a humorous shot. 

If some farmer has an exceptionally 
scenic farm, maybe it will be best to con- 
centrate on that one place, and shoot farm 
pictures. In case you do that, keep in mind 
the farmer's troubles. If you pull up on 
fence wires, you loosen the fence, and he has 
a mean job of going around and tightening 
afterwards. If you leave the gates open, the 
cattle get out and have to be chased home. 

‘The bus companies usually send along a 
good-natured driver who falls in with the 
spirit of the occasion. One driver led some 
of the singing on the way home. Incident- 
ally, if you can take along somebody gifted 
with an accordion, ukelele, or mouth organ, 
it adds to the gayety of the trip home. 

It is perhaps unnecessary to say that these 
trips are more fun if they are co-ed. Women 
enjoy such outings, which help sell the wife 
or girl friend on photography as a hobby. 
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—sandwiches, doughnuts, fruit, coffee from a wayside 
stand. Then, on the way to look for picture material 


A gate ond a tree ona hill. Not bad, but improved 
so much by the two climbing boys, sons of Mr. 
who directed the bus tour described by Mrs. Scache 


Some real instruction goes along, too. The bus driver Occasionally « good model is picked up along 
helps out by holding @ white handkerchief to supply re the way. This one, a restaurant owner, had 
flected light for filling in shadows in a portrait thot a stuffed snake, and even suggested the pose 
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OUTDOOR SHOT WINS $25 
IN PHOTO GONTEST 


PORTRAIT of his son taken outdoors 

on a hazy day won for N. C. Ehlke, of 

Rhinelander, Wisc., the prize of $25 offered 

by POPULAR SCIENCE for the best portrait 

photograph submitted by a reader (see 
P.S.M,, May '41, p. 214). 

A number of other photographs among 
the hundreds submitted were of excellent 
quality. The judges gave special commen- 
dation to Myron Bernstein, of Brooklyn, 
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Plain, ordinary day 
light was good enough 
for N. C. Ehlke, of 
Rhinelander, 
when he took thi 
pealing picture of his 
son, but he had to 
shoot unusually fast— 
at 1/300 second—or 
the wind would hove 
given a blurred effect 
fo the fur in the cap 


N. ¥., for a portrait of a colored chef, and 
honorable mention to Don H. Gosling, of 
Berwyn, Ill, and Ralph W. Marks, of Chi- 
cago, Tl. 

‘The winning picture was taken with a 
Rolleicord II camera, £/4.5 at 1/300 sec., on 
Eastman Panatomic film, developed in 
DK-20, and printed on Agfa Cykora No. 2 
silk white paper. 

“I used the extra fast speed,” Mr. Ehlke 
explained, “to keep the fur in the cap from 
blurring, as the wind was quite brisk. The 
portrait was taken on one of those hazy 
days. The sun was out, but it had to come 
through the thin layer of clouds and per- 
haps some high smoke from distant fires. 
Under similar conditions I have taken most 
of my portraits with pleasing results. Nev- 
ertheless, many persons are under the im- 
pression that a portrait requires a studio or 
unlimited lighting equipment.” 
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PROJECTOR FOR 8-MM. MOVIES. Taking reels 
up to a capacity of 400’ of film, this 8-mm. 
projector has a number of other advanta- 
geous features to offer in the showing of 
home movies. Among these are an all-gear 
drive, prealigned and prefocused projection 


lamp, “floating film,” fast lens, power re- 
wind, metered lubrication, and two-way tilt. 
Because of the large capacity of the reels 
the machine will accommodate, a full half 
hour of screen entertainment with 8-mm. 
movies may be presented without interrup- 
tion, A 400’ 8-mm. reel of spring steel, de- 
signed especially for use with this projector, 
has also been made available in camera sup- 
ply shops. A humidor can of aluminum ac- 
companies the new reel. 


INFRA-RED LAMPS DRY NEGATIVES. Electric 
lamps that transmit heat by the radiation 
of infra-red rays and have their own built-in 
reflectors are now available for drying 
‘The radiations are said to pene- 
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COLOR-CORRECTED FLASH BULBS now come in 
two small sizes for use in color photography 
and are suitable for all types of cameras, 
including focal-plane. Self-filtering blue 
jackets eliminate the need for separate 
filters when shooting indoors or outdoors 
with daylight-type color film or daylight- 
corrected one-shot color cameras. 


trate through to the base of the film and 
start the drying process from within. The 
wet negative is suspended between two 
heat lamps placed about 2’ apart, and an 
electric fan is placed behind the negative to 
send a flow of air across it as 
shown. With this set-up, the 
film will be bone-dry in from 
114 to 2 minutes. The lamps 
may also be used for drying 
photographic prints. Besides 
the sealed-silver type of lamp, 
two kinds of clear lamps are 
made for use with standard 
reflectors. The filaments operate 
at lower temperatures than 
those of illuminating lamps, and 
last for about 6,000 hours. 
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By ANDREW R. BOONE 


MATEUR movie makers are rapidly 
awakening to the possibilities of using 
‘sound with their pictures. Some of them 
already have sound-effect libraries and 
equipment with which synchronized narra- 
tion or dialogue may be presented—such as 
the portable twin-turntable phonograph unit 
for which the complete constructional de- 
tails appear on pages 194-197 of this issue. 
One movie maker who has developed this 
picture-and-sound idea to the uttermost is 
Ray Fosholdt, of Long Beach, Calif. Friends 
visiting the rumpus room in his new home 
hear a voice from the ceiling say, “Settle 
down, folks, and I'll show you my newest 
movie.” 

Fosholdt, who has whispered the words 
into a hand microphone, then steps into the 
adjoining projection booth and starts his 
16-mm, projector and synchronized turn- 


table. In a few seconds his guests are en- 
joying both picture and dialogue. 

Fosholdt designed the two-story house 
around his hobby. The projection booth 
overlooks an 11’ by 22’ recreation room on 
the second floor. Both the booth and the 
room are soundproofed, and were wired for 
microphones and speakers when the house 
was built. 

A rheostat control in the booth dims the 
room lights, and after starting the projec- 
tor and turntable, Fosholdt can return to 
his guests. Through a crystal microphone 
on a stand, they may offer comments 
the scenes flash on the screen, or accom. 
pany the picture with dialogue or narration. 
As many as four persons, speaking into two 
microphones, may record dialogue for a 
picture while viewing it from a davenport. 
‘This method prevents sounds from the pro- 
jector from being recorded—as would be 
likely to happen if recording were attempt- 
ed from within the booth. 


MOVIE MAKER BUILDS 
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The screen speak 
in © dummy lighting fixture. 
Through another speaker (on 
floor in photo at the left) th 
host or his guests con i 

polate comment or narrative 


merely incidental, the generous-sized projection screen 
be firture, framed between 
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Fosholdt and his wife often add both 
dialogue and narration to their pictures. 
Dialogue is synchronized through the erys- 
tal mike with the lip movements of persons 
appearing in close-ups, while Fosholdt re- 
cords narration through the hand mike. 
‘The sound for a 400’ long 16-mm. picture 
is thus recorded on a single 15-minute wax 
disk, 

‘To achieve a three-dimensional sound ef- 
fect when showing a picture, Fosholdt often 
gives a running account of the scenes, his 
voice being heard through a dynamic 
speaker placed on the floor behind the audi- 
ence. Recorded dialogue is heard through a 
ceiling speaker near the screen. 

‘Tonal qualities and sound volume are ad- 
justed from the booth, in which Fosholdt 
listens to a monitor speaker. Through the 
speaker system, he can converse easily with 
persons in the room, and this facilitates 
both cutting and recording. 

While designing the projection room, Fos- 
holdt did not forget his workshop. On the 
street floor he built an inner darkroom for 
processing film, and an outer laboratory 
where he mixes chemicals and photographs 
titles. 

Within two hours after shooting a scene, 
he can process and dry the film, and show 
the results. The darkroom is constructed 
without windows, but has a ventilator in 
the ceiling. The cement floor slopes out- 


Several persons can record dialogue to match lip action, One of the projection windows above them 
is visible behind the projector in photo at right, wher 


HOME AROUND HIS HOBBY 


Fosholdt is adjusting the recording turntable 


scene os her husband and a friend turn the camera 
fe flood lamps are being used for il 
lumination. Two of these, in metal reflectors, are 
supported by adjustable arms from the tripod head 
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In his darkroom, Fosholdt can process film within two hours. After de- 


valopment, 


Below, a “flopover" title is being shot on a spe 


chart on the base 


‘wound on this rack ond transferred to a drying cabinet 


titling boord. A 
dicates size of field at various comera distances 
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ward, so that it can be 
conveniently washed with 
a hose. 

When ready to develop 
film, Fosholdt winds a 
120’ negative on a drum 
of his own design, A 
motor-driven shaft re- 
volves the drum as he 
moves a color film along 
from tray to tray for 
first developing, bleach- 
ing, clearing, redevelop- 
ing, fixing, and the sev- 
eral washings between 
and after these process- 
es. A \-hp. washing- 
machine motor furnishes 
the power, and through 
gearing from an old pho- 
nograph motor turns a 
countershaft at 10 r.p.m. 
‘The shaft extends the 
full length of five trays, 
the drum being driven 
from it by means of 
pulleys. Finally, the film 
is wound on a collapsible 
drying rack and placed 
in the adjacent drying 
cabinet, through which 
warm air is constantly 
circulated. 

With his titling ap- 
paratus, which combines 
commercial units and 
some refinements of his 
own, Fosholdt turns out 
scroll, swing, roll-up, and 
standard presentations. 
The scroll and swing 
title holders are operat- 
ed by a tiny electric 
motor. A blueprint, glued 
to the base of the titler, 
shows the areas of the 
field covered by the 
camera at all distances 
from 1” to 48". 

Fosholat processes both 
black-and-white and col- 
ored film in this compact 
plant. On overhead racks 
in the projection booth 
are stacked forty-two 
reels, each containing 
400' of film, Much of his 
spare time is spent in 
the laboratory and at his 
projector entertaining 
himself and his friends, 
of whom twenty-twomay 
be seated with comfort 
in the little theater. 
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Three Pencils Serve as Legs 
for Table-Top Tripod 


THREE pencils, a 3” square of 22-gauge 
brass or tin, three pencil protectors, and 
a \4"-20 roundhead brass machine screw 
can be converted quickly into a table-top 
tripod with the aid of solder, tin snips, and 
a hack saw. Used 
with a tilting or 
swivel head, this 
will add to the 
versatility of a 
miniaturecamera. 
‘The erasers on 
the pencils will 
prevent slipping. 
Reénforce split 
ends of the pro- 
tectors with wire 
and solder.— 
A. TRAUFFER, 


wenn? wcunporr AY soiveR nean 
‘ABOUT 65" OF '§-20 ROUND- 
sources’ “Comex te aoe 
sigt Beir eehew 
sueer : PF 
erat — a aeaara Left, details of the head. The 
iat Y be ~ WiRE ANC. “4-20 machine screw should be /4” 


PENCIL-POINT PROTECTOR (3 REQ) SOLDER 


ature camera set up on the 

"and a close-up of 
tripod head. Three rubber- 
tipped pencils are inserted in 
the sockets to provide the legs 


or 5/16" long. It will fit ony 
standard American tripod socket 


Extension Cord Kept Coiled 
on Back of Reflector 


Small angle brackets, bolted or riveted as 
shown below to the back of a photo-lamp 
reflector, convert it into a convenient rack 
for winding up an extension cord. The 
brackets employed are of the type common- 
ly used for radio work, and two will be found 
large enough to hold more than the usual 
20’ length of wire—KENNETH MURRAY, 
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Negative Rack for Darkroom 


NEGATIVES will not get mixed or become 
damaged on the darkroom worktable if they 
are kept in a wall file of the type shown, It 
has labeled pockets in which they can be 
placed for enlarging, contact printing, re- 
ducing, or intensifying. After the necessary 
work is done, negatives are returned to a 
pocket marked “file.” Below is space for 
charts and leaflets—CHARLES BROWNOLD. 
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Blackout 
Photos 


TAKEN WITH 
INFRA-RED FLASH 


The sleeper was not disturbed by the invisible flash that made this 
photo. A “suntan” make-up will improve the rendering of flesh tones 
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A gelatin filter converts a sofelight into a dark-flash 
unit, Shots can be made with or without synchronization 


0-CALLED “blackout” 

photos such as have 
been taken in London can 
be made by any photogra- 
pher with simple equipment. 
Infra-red film is used with 
a “black light” photoflash 
lamp. This is a small dark- 
room safelight fitted with a 
flash bulb and an infra-red 
filter (Wratten No. 87 or 
equivalent). Using a No. 
21 bulb not farther than 
eight feet from the subject, 
‘@ synchronized exposure of 
1/50 second at £/4.5 gets 
the picture. 

If you have no synchro- 
nizer, open the shutter on 
“bulb,” set off the invisible 
flash, and close the shutter. 
To photograph large areas, 
leave the shutter open while 
youwalk about the sceneset- 
ting bulbs off in a hand gun. 
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the back-seat 
driver 


but here is one worry you can avoid 


A fellow has to take life's worries as they 
come, That's why Peace of Mind is such a 
wonderful thing—the consolation you en- 
joy, for example, when you think of your 
insurance protection. 

Or, as another example, when you let your 
‘Texaco Dealer Marfak your car, your mind’s 
at peace about chassis lubrication. You know 
he has checked it from bumper to bumper. 

You Anow it’s really protected. For Marfak 
is Texaco’s 40-Point Chassis Lubrication 
Service; and it's applied by a specially trained 
expert who works by chart—never by chance. 

And at every vital friction point he uses 


Marfak Lubricant—Texaco’s famous super- 
tough lubricant that is both cohesive and 
adhesive. Heat, bumps or water won't melt, 
squeeze or wash it out, Marfak really sticks 
to its job. 

Next time your car needs chassis lubrica- 
tion get the full protection of a Marfak job. 
At Texaco and other good dealers every 
where. 


TUNE IN: “MILLIONS FOR DEFENSE” — All star 
radio program every Wednesday night, C. B.S., 
9:00 E. D. T., 8:00 E, S. T., 8:00 C. D, T., 


7:00 C. S. T., 6:00 M. S. T., 5:00 P. S. T. 


TEXACO'S 40-POINT CHASSIS LUBRICATION SERVICE AT ALL TEXACO AND OTHER GOOD DEALERS 
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Go Where You're Sure 
of a Good Repair Job 
and orginal, factory, | parks 


‘HEN your engine starts sending out warn- 
ing signals—lack of power, slow starting, 
over-heating, gas waste—see the man in your 
neighborhood who displays an Auto- Lite sign. 
He has had special training —he is an automo- 
tive electrical expert and can save you money. 


To give your car “like-new” performance, 
insist on service parts 
built by the original 
equipment manufac- 
turer. More than half 
of America’s carmani 
facturers standardize 
‘on Auto-Lite equip- 
ment. Go to an Auto- 
Lite service station 
and be sure of expert 
workmanshipand orig- 
inal Auto-Lite service 
parts at fair prices. 


‘THE ELECTRIC AUTO-LITE 


YOUR AUTO-LITE SERV- 
ICE MAN uses only 


a help youkeep 
Somaeany ftom growing into 
Toledo, Ohio Sarnia, Ont. jor repair Bi 


are 
for expert 
service and 
Original 
Auro-Lite 


ORIGINAL PARTS ASSURE “LIKE-NEW” PERFORMANCE 
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Gus Checks Up on Ignition 


(Continued from page 136, 


Good. But what if you didn’t have a lug?” 

“II dunno,” Johnny admitted. “Say, 
Mr. Wilson, I got something to tell you. I- 

“Let's stick to what we're doing,” Gus 
interrupted. “If you haven't got a lug, you 
should dip the end of the wire in solder 
before you make the loop. That'll do in a 
pinch, “Well, the primary-circuit wiring is 
all right, Now we'll check the plugs. Switch 
on the ignition, and start her when I say.” 

He held a screw driver so that it rested 
on both the engine block and on the wire 
connection on top of a spark plug. “Step on 
her,” he told Johnny, With the engine run- 
ning he checked each plug in the same way. 
“Switch her off,” he said finally. “The plugs 
are all O.K. If any of them had been bad 
we wouldn't have noticed any ‘miss’ as we 
checked each one.” 

He removed the plug cables from the dis- 
tributor. “All the terminal clips are tight, 
as they should be,” he said. “The sockets in 
the distributor cap should be clean and free 
from corrosion. Here's one that isn’t—pick 
the corrosion out with the pointed end of a 
small round file... ‘That's good. Now p' 
the cables carefully back in their sockets. 

Once more, Gus took off the distributor 
cap. “Now, Johnny, you turn the engine 
over,” he said. Gus watched until he saw 
the breaker points come together. “Stop! 
Switch the ignition on.” He broke the con- 
tact-point connection with the tip of a screw 
driver. There was a slight spark and the 
ammeter hand fluctuated. “The distributor 
is OK,” he decided. “If we didn't get a 
spark, or if the ammeter hand didn’t move, 
it would mean that there was an open some- 
where between the battery and the primary 
circuit—probably a bad switch or cable.” 

Gus examined the contact points carefully. 
“They're not burned or pitted,” he said. 
“The spacing of the points is correct. The 
cam is all right. There's no crack in the 
distributor cap which might allow high- 
tension current to leak, and so cause mis- 
firing. That about winds things up.” 

“Say, Mr. Wilson, I got to tell you some- 
Johnny insisted. “I joined the Air 
Corps this noon. I’m quitting tonight!” 

Gus's lower jaw drooped and his face got 
red. “Then—then why the devil did you let 
me waste an hour giving you a course in 
ignition trouble-shooting?” he demanded. 

“I tried to tell you,” Johnny said defe 
sively. “Twice. But you wouldn't let me. 

Gus grinned. “You're right—you did try. 
‘Well, go and tell Mr. Clark, so he can get 
your pay ready. And lots of luck, Johnny!” 
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© United Air Lines’ Chief Mechanic at La Guordia Airport, 
Peter Berger, smoothing the leading edge of @ hydromatic 
Propeller with o Nicholson File. Pete, who hes been on 
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‘round airplane engines and propellers. 
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Civilian Defense 
(Continued from page 48) 


are allowed to know who these workers are. 

‘Men who were members of Maplewood’s 
volunteer fire companies in the days before 
the town had a paid fire department rallied 
to the cause and formed a reserve fire-fight- 
ing unit. Doctors and nurses volunteered 
to help out with the first-aid and medical 
work if they were needed. District wardens 
—300 of them—who will be trained as air- 
raid wardens and also will serve as general 
liaison workers to see that everybody in the 
community is kept up to date on defense 
plans, were recruited from a town commit- 
tee that had been organized previously for 
a different purpose and had a representative 
for every block in Maplewood, By using 
existing organizations in some cases, it was 
possible to cash in on the previous exper- 
ience of the members in working together. 

There's room for all kinds of willing work- 
ers in such a set-up, and you'll find all kinds 
represented in the Maplewood organization. 
John B. Drake, who operates a bakery, is in 


the intelligence division. His 12-year-old son, 


incidentally, is a railroad enthusiast, and his 
admirers say the lad can tell you the time 
each and every train is due at Maplewood. 
Edward Harboula, maintenance man for the 
Board of Education, is another intelligence 
worker. 

Alan R. Kemp, who works for a New 
York bank, is a lieutenant in the police re- 
serve unit, and his wife is a volunteer am- 
bulance worker with the family station 
wagon. Chief of Police Gustav Swann heads 
the council's subcommittee on public safety. 

Maybe your own community is already 
hard at work on a program similar to Maple- 
wood’s; maybe it hasn't yet pushed its home 
defense set-up much beyond the planning 
stage. But judging from the way things 
are going in most parts of the nation, there's 
no lack of volunteer workers. Everybody 
seems to agree that it’s a good idea to plan 
for the worst even while hoping for the best. 


Question Bee Answers 


Here are the correct answers to the 
Question Bee on page 120. Check your 
own results with this list and give 
yourself ten points for each one you 
had right. A total score of 70 is good. 
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New Workshop 


@ A practical, up-to-the-minute, modern workshop 
Ubrary containing over 1499 photographs and line 
Irawings—covering every phase of operation and 
maintenance of every major workshop motor-driven ——, 
tool—with hundreds of special operations explained 
valuable shop hints, short cuts, and scores of time- 
saving tables. Shows you how to operate all major motor= 
driven tools, how to use all accessories properly, how to 
perform every important operation, how to obtain unusual 
results, how to solve shop kinks and problems and how to 
keep your tools and accessories up to top efficiency. Every 
Operation “shop-tested" by practical craftsmen. ‘The 
freatest shop book value in years, Read the partial list 
of contents below—and then mali the coupon TODAY! 
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P. W. 
RESETS 
DRAWER PULLS 


PLASTIC WOOD makes quick, lasting 
repairs to loose drawer pulls, casters, bath- 
room tiles and fixtures! Handles like putty 
—hardens into water-resisting wood. 


Buy it at your 
PAINT, HARDWARE 
R 10¢ STORE 


og QUIET IT 


,__WITH 
(3 IN-ONE 


Washing Machines and Electric Re- 
frigerators operate quieter, smoother 
‘when lubricated periodically with 
Heavy Body 3-IN-ONE Oil! Guards 
against rust~cuts down repair bills. 
At Hdwe.,Drug,Grocery, 10¢ Stores. 


HEAVY BODY 
aa 3-IN-ONE 
OIL 
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Model Fishing Schooner 
Is Easy to Build 


IT WOULD be hard to find a better way to 

begin making ship models than by building 
this 914” fishing schooner—the We're Here 
of Kipling’s Captains Courageous. For all 
its simplicity, the finished model is so realis- 
tic you will be justly proud of it. Our kit 
No. 6M, priced at 75 cents, includes all ma- 
terials, blueprint, and instructions. 

Kits for more detailed ship models and 
for other projects are also available. For a 
complete list, send a stamped, self-addressed 
envelope. 


RU. 8. Crulser TUSCALOOSA, 11%" long....$1.00 
2M. Ocean freighter, 14° long; scale 1” equals 


1.50 
Nine ‘modern U."8."fighting’ ships; "super 
Greadnought, light’ cruisers aircraft ear- 

Fine, five destroyers; scale, 1” 
1.50¢ 
@ teer SWALLOW, a Baltimore clipper, 
‘hull. 20" overall 4.955 

9s. Bedford whaledoai,” with compieis 
equipment, 14" long; scaie, 4" eqals 1° 275+ 

uu. 1 Stagecoach inn, 21” jong," high, 


; walls, celling and oor of printed 
cardboard; with materials for furniture... 2.00 


Note: If you live west of the Misslasippl River, add 
25 cents to prices marked with a dagger (1). 


Popular Science Monthly, Dept. 91A 
353 Fourth Avenue, New York, N. Y. 


Please send me Kit for which I 


Inclose §. (or send 6.0.0. 0) 
Name 

Address 

city State 


(Pleaae print your name ond address very clearly) 

You save the C.0.D. charge by sending your 
remittance | with i Remit. by money 
order, check. or Ted all. This. offer is 
made only in the United States. Also see note above. 
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EVER USE A STEEL RULE 
AS A CALIPER? 


DIXON’ S “cue” al 
Fiahts Friction 


‘More than 200 "shots" of super-lubricating Dixon's 
Microfyne Powdered Graphite in the new 10c "CUI 
Graph-Air Gun. Stops squeaks, rattles, sticking in locks, 
hinges, tools, bikes, firearms, fishing tackle, etc. It's the 
dry lubricant. Can't drip, wash of melt out, and never 
ets gummy. Four-timesiarger “JUNIOR” Gun, 0c 
i fe Gun" 75. Ae 
factory, marine supply 
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JOSEPH DIXON CRUCIBLE CO. 


Jersey City, New Jersey 


ADVENTURE a % 


Here We Come < y\ ) Gy 


on HARLEY-DAVIDSONS 


Hills, valleys, rivers and roads for miles are 
‘waiting to be explored. And when YOU own 
a rugged, dependable Harley-Davidson you'll 
be right there with all the other riders — 
taking in all the fun and excitement. Yes— 
and you'll be”one of the crowd”as you pal 
‘with new friends at spine-tingling race meets, 
hillclimbs, gypsy tours and other thrill-produc- 
ing motorcycle events. See your Harley-David- 
son dealer—ask about his Easy Pay Plans. 


Send FREE aaa 
‘ih eiling makorerele 50 
The" uew Hatiey-Davldsoas, ‘Stamp fs enclosed Yor mailing’ cost 


WATERPROOF 
plastic rz0in GLUE 


the glue. It is ready to use as soon as 


7,  mixed—joints may be worked lightly 
/uffy,, Ser four hours drying, 
“yf “6 SUNPROOF — WATERPROOF Joins 
eit firm even up to temp. of 160°F 
7s 


. Waterproof, even though sub- 
merged for months. 


LASTING STRENGTH Holds for years 


the glue stronger than the 
joints it holds. 


QUICK MIXING WITH COLD WATER 
No trouble to prepare. Just add the 
required amount of cold water—and 
the powder dissolves making a smooth 
liquid. 


READY TO USE IN 30 SECONDS 


No waiting around before you apply 


4 HANDY SIZES 
10¢ 25¢ 50¢ 85¢ 
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2S CAMERA co. 


W. MADISON ST..CHICAGO.ILL 


practical instruction, Wo clase 


Bist for home study courses. FREE 
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‘book 
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FOR HEALTH and HAPPINESS 
Write for FREE BOOK on 


Living Conditions, Business, Recreational 
aeatiogal Advantages i Deautilat 


‘Aibuquertes New Mexico: Adaress, Depts. QW 
UBUGERGHE CIVIC count "aes 
BALBUGUERGUE, 

WORLDS GREATEST all around 
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Portable Step or Stool Aids 
Housewife with Her Work 


For washing inside 
windows, hanging cur- 
tains or pictures, reach- 
ing articles on upper 
shelves and the like, a 
portable stool or step is 
useful. The one illus- 
trated is neat in appear- 
ance, sturdy, and will 
not tip over even if one 
stands on the very edge. 
It will also serve as a 
low seat, and the cover 
is hinged so that arti- 
clesmaybestored inside. 

Any available wood 
such as white or yellow 
pine may be used. The . 
latch is homemade and 
operated bya flat spring 
wide by 3” long 
mounted so as to press 
against the latch pin, 

Remove the hardware 
before finishing the wood. The original was 
given one coat of flat white paint and two 
coats of enamel, the cover black and the 
base Chinese red. The guide plate, strike 
plate, latch pin, and the No. 8 machine 
screw set into the pin were given a gun- 
metal finish by heating red-hot in a gas 
flame and then dropping them into oil. The 
rest of the hardware, screws, chain, and 
hinge are nickel plated. Reassemble after 
finishing, and glue felt on the feet. A short 
piece of chain is attached between the cover 
and the base, as shown, to prevent spring- 
ing the hinge.—BouuMIL J. ZITEK. 


eee 


Balancing Point of Ladder Marked 


LoNG ladders are awkward to carry 
single-handed until one has found the bal- 
ancing point by trial and error. It there- 
fore pays to paint the side rail between the 
rungs at the point of balance.—E. W. 
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DEALERS WANTED 


FOR MEAD‘S REMARKABLE 


NEW BANDSANDER! 
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cleaned quickly with SKAT, 
original and best Paste Soap. 
Keeps hands smooth, Cleans 
almost everything, 

SKAT CO., Hartford, Conn, 
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Save on Everything in Radio 


Home Garden Projects piel fod eater og 


in’ Radio 


Shown in Booklet 


N OUTDOOR fireplace and appropriate 
furniture will make a garden a center 
of enjoyment for family and guests. Five 
designs for fireplaces, eight for expensive- |, 
looking but easily built garden furniture, Maga d lgnd 
and instructions for planning and building 
garden pools are included in a new 20-page 
reprint of articles recently published in 
POPULAR SCIENCE. Because of numerous 
requests, we are offering this material in 
convenient booklet form at 35 cents. Ask 
for Garden Fireplaces, Furniture, and Pools. 
There is still time to build that boat or 
trailer. Our tested blueprints will speed up 
the job. Plans for furniture, toys, and many 
other projects are also available. A stamped, | We'll supply ‘parte lists for 


self-addressed envelope will bring you a | igatine rialo constriction 


complete list. The following is a partial one. $oufust “ash usvou'll thine tn 
Yoarm Quickly Radio at lowest Prices! 
FURNITURE 
Colonial Writing Desk, 
and 3a ong. “at LEARN 
Combination Benen and Fiit-Fop 
turning), 1 25 RADIO! 
‘und wrought iron), Bed: 
side Cabinet, and ‘Trinket Box. 380A. 
Pirealde Bench, Colonial, 1STA-188A = 
Hanging ‘Wall’ Cabinet, 91s" by 24°" by 
280A" ha RADIO DICTIONARY BUILDERS’ HANDSOOK 
Magazine “facie” indder-back stvie Nothing like it ever betore— Most popular and widely sold 


Modernistic Folding Screens, 4. desi 
‘Quire no. turning, 91 

Sewing Cabinet of 1812, 178A. 

Smoking Stand, modern, 238A... 

Tavern Table and Seroll Mirror, 103... 


complete. authoritative, Radio publication — ALLIED's 
‘own valuable beginner 
‘on Radio. Tells, 


MODELS Salven ncn. Oc foreniyssscree ee 


Clipper Ship SOVEREIGN OF THE ALLIED RADIO [Rix-) 


CONSTITUTION ("Old' Ironsides”), 21" hull 


57-58-59-R 1.00 

Crulaer U.8.8. INDIANAPOLIS, 12° jong. 216... 25, 

Elizabethan Galleon REVENGE, 21” bull, 30° cs Wand mae yee WR 1043 Badin CHIE 
Jong, 25" high over all, 206-207-208-200......... 1.00 $ GT enclose 10¢ for Radio Dictionary, 


Miniature Fleet of Nine Modern U. 8. Fighting Ci .gnclose 10¢ for Radio Bullders’ Hand- 


‘Ships (full-sized plans and instructions in book~ 
Tet form), ST2-Fe z ae) 
New Bedford Whaleboat, with complete equip- 


ment, 14” long, 326-R.... so | 
Privateer SWALLOW, a Baltimore Clipper, 13° 
‘hull, 228-229-250-F. ‘nce 2.00 


(Continued on page 221) | 
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IN YOUR HAND 
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No need to worry about dle 
The Hull i Streamiine Auto 
Built-in “Gompensator 
Only #295 at Your Dealer 
Write for Literature 


.0. Box 246-£9, Warren, Ohio 


SHIP MODEL SERVICE@ 


Que Model Consultant will advise you 
FREE of charge. 
A complete line of all standard kits and 


fttings always on 
Also AllTypes EWModel Yacht Fittings 
JAMES BLISS & CO., INC. 

220 State Street 


1832 
Boston, Mass, 
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5 Jystrite Marine Spotlight-Lantern. Write for 
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Blueprints for the Shop 


(Continued from page 219) 


Racing Yacht, 20” Marconirigged sailing model, 
48R - 
Spanish Treas.ire Galleon, 24” long 
‘Trading Schooner, 17%" hull, 252-253. 
Urs, Battleship TEXAS, ¥ hull, 197-108-396-200. 1.00 


BoaTs 
Cabin Crutser, 17" Jong, weighs 750 
may be'used with 2 to 10 hp. 
cudboakt or inboard motors, 386: 
357-258-350-R. 1.50 
Camper's Utility Boat, 11° 2° jong, canvas-cov- 
ered, for outboard motor or rowing, 281-R. 
Canoe, 16° canvas-covered kayak; can be used 
Wish sail, 192-190-194-R., 1.00 
Canvas-Covered Duck Boat, 13° 6° jong. 279°. .50 
Combination Boat, 15" huil, for use with sail, 
‘Outboard motor, or oars, 131-132-133-R. 1.00 
Cruising Sailboat, 19" long, weighs 700 Ib., SMar- 
cont sloop rig: can be used with 1 to hp. 
Inboard or outboard motor, 400-401-102-403- 
400K sees ss 
‘amily Runabout, "13" 6° jong, weighs 275 ib., 
for outboards from 1 to 60 D.p., oF oars, 
378-379-350-R... “2.50 
man’s Outboard Boat, 6° 3° oF ii” 6 long. 
fis 218 oF 160 Ib.» fot motors from 3 to 16 


ean also be rowed, 344-34 15 
High-Speed Boat for Smail Outboard ‘Botors, 7 

YOM, ISTH rrr : 30 
Inboard Boat, 15° jong, for motors trom i to 

‘also be Towed, BBABST-Rvocinenne 7S 
Canvas-Covered ‘Canoe, with sali, ete 


102-193-194- 1.00 
Lapatreate Skit, 13° 6% Yong, ‘weighs 299 ib., for 
1- to 16-h.p. outboard motors, 363-R. 
Midget Boat or Pram, 9" long, weighs 7 ib., for 
oars, sail, or outboard motor, 339-R. 50 
Motorboat-Rowboat, 13° long. decked hull, for tse 
‘with outboard oF inboard drives, LAT-Renn- 50 
Same, 1434" long, 148-R. aa : 
Same, 16° long, 149-R.... = 
Plywood Dinghy, 9° 7" long, weighs @0 to 78 ib.? 
can be rowed, sailed. or used with small out- 
board motor, "387-385-R, 18 
Sectional “Rowboat, 9” 8*” jong,” two "sections, 
‘weighs 60 Ib. all-wood construction: ‘can be 
used with small outboard motor, 340-341-R.... 79 
Sport Runabout, 9 8° Tong. for amall outboard 


utility Rowboa 
driven by outboard motor, 224-R. 


MISCELLANEOUS 
Bird and Animal Patterns, 56, 2 
Bronze Hammer, Rolled-Rage Metal 
Tray, Table Centerpiece for Easter 
(rabbit “hitehed to" wagon), 407A 25 
Five-Piece Desk Ensemble (letter rack, blotter, 
letter opener, etc,), Nautical Lamp (resembles 
engine-room "télegraph), 410A. 25 
Fouding Wall Brackets (turned), ‘rebie-Gief’ Bud 
‘Vase (metal or plastic), Vacuum Cleaner At- 
tachment. Rack, “408A. 25 
Outdoorsman’s Lightweight Tralier, 10” long, 4° 
wide, 4° 9" high, kitchenette on back, 300- 


S01 15 
Workbench for Home Shop, 24° by 58° by S1M> 
high, 405 2 
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Send me the blueprint, oF blueprints, numbered 
as follows: 
T am fnelosing. dollars. cents 
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(Please print your name and widresa very cl 


TOOL-KIT TALKS 


““HOT STUFF 
for your Hobby 


‘When you hold a hot soldering iron in one 
hand, and a spool of Kester Metal Mender 
in the other, you're all set to do a perfect job 
of joining metal parts. 

Metalcrafters everywhere know this. Kester 
Metal Mender has been famous for years, But 
do you know why? 

First, the solder itself. Kester Metal Mender 
is a lead and tin alloy in which only virgin 
metals are used—no reclaimed metals ever go 
into this solder to reduce its efficiency. 

Next, Kester Metal Mender contains its own 
flux in the core—right strength and right 
amount for perfect soldering results. 

‘Try this handy home-workshop solder for 
making or mending anything of metal. Mail the 
coupon now for a generous free sample of Kester 
Metal Mender and “How-To-Use-It” Booklet. 


) KESTER 


METAL MENDER 


ua 


Kester Solder Company, 423-9 Wrightwood Ave., Chieago, I 


© "Please send me free sample of Kester Metal Mender and 
1 “How-to-Use-It” Booklet. . 
© ie st 
. . 
we Adévees. r 

City. — . 
BE Mall the Coupon now SEE 
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52)" Shave and Sav 
Blades! Sold 


[GUARANTEED BY MARLIN FIREARMS CO.— FINE GUNS SINCE 1870 


BE PREPAREDI LEARN TO SHOOT WITH BENJAMIN ee free. Fall 
— or 


Just Off the Pr 


Showing Hunting 
Clothing, and oth 


| campers and hunters, 


L, L. BEAN, Inc. 
147 Main Street, 


“When Writing Advertisers 
Please Mention PoPULAR SCIENCE 


nf fa MACHINE! 


INT: 
mLLUSTI 
re 


and SAVE MONEY 


With a Smith Com 


Bower need to operate Yock 1 
yu need to op 
a 


is ine 


ite today. 
at CARDMASTER 4546 Ravenswood, Dept.109,Chicago 
Weite Today! 


gomoan ito. ge CHEMISTRY 


60 POWER | TELESCOPE... $: $219 
slojencspes tn 


dey. Bend 
‘atalog and choice of free wings or aviation pin, 


GHQ MOTORS, Devt. S, 40 East 21 St NewYork, N.Y. 


This one 


TFJN-9PL-Q61S 


bi 


Large File Better Than Rule 
for Tearing Paper Strips 


PRINTERS and press feeders, who have 
frequent occasion to tear small strips or 
squares of paper for proofing or make-ready 
on the press, will find that a large three- 
cornered file serves better than a printer's 
rule for this work. The weight of the file 
and the roughness of its surface against the 
paper prevents slipping, so the tear can be 
made quickly on the desired line. 


Drill-Press Handwheel Turns 
Threading Tap Held in Chuck 


ONE of the easiest ways to start a tap 
squarely in a hole is to support the work on 
the table of a drill press and operate the tap 
with the chuck. In the absence of a tapping 
attachment, the drill-press spindle may be 
turned by means of a handwheel mounted 
on the upper end of the spindle as shown, A 
suitable wheel can often be picked up at 
junk yards and 
machined as re- 
quired, After the 
thread has been 
started, the work 
can be removed 
and the tapping 
operation fin- 
ished by hand. 


Select a well-bol- 
anced wheel, and 
key it to the spindle 
top as shown below 
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Be Sure To U: 
Glover's Combination 
‘TREATMENT 
of Powder and Soap! 


’ GLOVER ‘sc 


AT OUR EXPEWSE / 


Don'tlet FLEAStormentyour dog and foster thespread 
‘of Tape Worm! Make your dog SAFE and comfortable 
wich tis mons combination roatment 
—now only 39¢ (a 50¢ value) at drug 
stores everywhere! Get Glover's Flea 
Killer (powder) and Glover's Kennel 
and Flea Soaj If not entirely 


NOW ONLY 39¢ 


Capsules for 
Worms, Mange Medicine, and other 
Glover's Dog Medicines. 

At All Drug Stores 
Send today for booklet of Dog Pic- 
tures in colors and 18 pages on the 
Care of Your Dog—and offer of FREE 
Veterinary advice! 


GLOVER'S 


Imperial FLEA KILLER 


H. Chay Glover Co. Tnc., Dept. 419 
460 Fourth Ave.. New 
Please seod FREE bookler as avers 


tion Portas Screxce Mowruty shen teritin 


KAYAK BOAT Co., 


1828-Eanti295t. New York.N. 


g to advertisers. 223 


SOUTH BEND 
LAT H E S REDUCE COSTS 


INCREASE ACCURACY 


PROVIDE GREATER 
VERSATILITY 
. 


1 Ubrough eollet with 
OUNW tno 0" pw, ping pind 
voor woom #1 


‘ODERN in design, built with extreme precision, South Bend 

Lathes are fast—accurate—versatile. They have the high 
spindle speeds and the rigidity essential for efficient machining 
with carbide or diamond tipped tools. They are capable of finish 
turning or boring with such precision that subsequent grinding, 
honing or lapping operations are often eliminated. And they have 
plenty of power and stamina for heavy roughing cuts, 


Features responsible for the excellent performance of South Bend 
Lathes include an alloy steel spindle with hardened and superfin- 
ed hearing surfaces, one piece double wall apron with steel gears 
running in oil, a powerful worm drive and multiple disc friction Peymite wing front and back cutting 
clutch operating carriage feeds, and a direct belt drive to spindle. bie stopr for reguisting depth of 
South Bend Lathes are made in five sizes: 9", 10", 13", 1434" —Sy' and’ lever oe eres feel! news 


and 16” swing, in 3’ to 12/ bed lengths, in Tool Room or Manu- 
facturing types. Write today for a catalog. 


SOUTH BEND LATHE WORKS 


carne 


Permits using front and back ex 
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uae LiGHTING—Ariiriclot Lighting for Indoors: Lighting tor 

Poctraitss Moltidash. and Synehroflash Photography; Kodatron, 
‘dlanip: Phuorescent Lighting: ete ete 

aa COLOR PHOTOGRAPHY —Color Processes: Color for the 
vs Photographers Amateur Movies in Kodachrome: Separation, 


1207 FOR ADVANCED AMATEURS—Bromoi! Printing, Tonins. 
fOschon and Carbro.Printine: Copying: the Paper Neestive: De 
Formulas; Enlarging: ete 


‘Aerial Work. Studio 
Fashion ‘Work. ‘By Margaret 
‘Wittiam Eckenburg, Arthur 


‘Advertising 
Ea Stanley 


28 MOVIES—2, 16 and 35 mm Silent, Sound and Color Motion 
Pictures: Professional and. Amateur Work: Technicolor: Movies 
pi Travel, Wild. Lite Sound Recording: 
1139 DEVELOPING AND PRINTING—Include Pnlarsing and Pho- 
Hographic Papers: Correcting Defects; Classes and Formulas for 
Developers; ‘Negative Density and Tone Value; etc. ete 

162 BEGINNERS’ LESSONS—ARCs of Still and Movie Photor 

How ‘Cameras ‘Work: Color and Composition for’ Bex 
‘Choosing Equipment; Processing Made Eusy: ete. etc 
Literally EVERYTHING You Want to Know! 


‘Animated Cartoons 


From 20 to 40 lessons in each issue, with a wealth 
{ photographs and explanatory diagrams. The order 
‘ard on the other aide of the attached flap brings you 
he frst fase atthe special introductory’ price of 
nly 25. Simply slip a quarter in the slot provide 
‘ad mail, in an envelope. Succeeding issues come to 
oui on the 10th, 20th and last day of each month at 
Se each, or 3 for $1.00. This most modern Photo- 


jhe “peak 


graphic Course will 
BYOP WHEN YOU LiKE! Gen you mall the card wi 
only 25 cents, you do not agree to pay for the entire 
Series of COME SIN 

Groups. You can let them come to you as lon 

please, and-stop when you please 
Fopay? 

LIANCE. Inc. Dept, 809, 37 West 47th Street, N. Y. 


Camera Fans! Here’s the BIGGEST NE 


Delivered in 
Periodical 
Form 


|N.RESPONSE to insistent demand, the NATIONAL EDU 
CATIONAL ALLIANCE has obtained the services of th 
most distinguished faculty of photographic experts ever to co 
operate in a course, including ranking specialists in the Kodal 
General Electric, Bell & Howell and other world-famous re 
search laboratories! The Alliance is investing hundreds of thou 
sands of dollars to bring you the finest Complete Home Photo 
graphic Course ever offered! A single glance through the famou 
names on the N.E.A. Editorial Faculty of THE COMPLET! 
PHOTOGRAPHER will convince you of the practical, author 

tative, up-to-the-minute character of these lessons. (See parti: 
list at right.) EVERY field of photography is representec 


You Get the Latest Techniques of Big Pay Experts! 


No longer need you search through dozens of magazines and book 
in the hope of securing definite “howstocdocit” directions for pertes 
Tenuta in Color Mork, ip Movies, in Candid-Camera and Theatre shot 
in Portraits by artifclal lighting, in Speed Sport pictures, and in an 
other fascinating specialties, No longer need you rely’ upon qettin 
faphasard or hearsay information on the atest and beat mettiods 
Exposure, Development. Printing and Enlarging for superb pictori 
results. ‘For now over 200 famous experts bring. ‘you absolute 


EVERYTHING you need to know for highest succets in ALL amatel 
and professional photo fields! 
You May Keep Your C of The Complete 


Photographer as a Reference Encyclopedia! 
The editors of THE COMPLETE PHOTOGRAPHER donotexpect 
that you will want to make use of all the valuable information of: 
fered in, every group of Te ‘Their aim is to. provide such a 
wide and varied choice of photographic opportunities for pleasure 
Bnd profit that every member will find all the units of instruc 
Hon Wwhich he will ever want and need 
You can thus not only enjoy and profit from every issue of 
THE COMPLETE PHOTOGRAPHER while the lesson 
groups are coming, but you may preserve them as 2 perman: 
Ent S5-volume library, providing a veritable encyclopedia. of 
all the important photographic: information in 
the world. For this purpose the ALLIANCE 
furnishes at trifing cost a special binder for 
every two months issues, 


be complete in about 18 month 


PLETE PHOTOGRAPHER Li 


‘as you 
Mail the card 
THE NATIONAL EDUCATIONAL AL- 


Copyright 1941, by the National Eduestional Alliance: ine. 


SIX, SEVEN MILES UP! Inairno THEY CALL HER"LIGHTNING.” YOU CAN'T SEE HIM up there 
man can bre Pilot Headle clambers into the You can scarcely hear the hum of 


—now even pilots are “super- cockpit, switches from a pocket his motors, Then his voice comes 
charged." On the bicycle (abore) oxygen flask to his cabin supply, into the radio tower: “Headle 
Marshall Headle, chief test pilot and streaks for the stratosphere. 35,000 feet—diving now: 


of Lockheed, breathes oxygen for He's test-flown 300 different — later—yes, seco 
30 minutes before a flight in Lock 


en he lands, it's al- And here he is (above) cool, calm, 
heed’s new interceptor, ways... "Now for a Camel, lighting up a Camel 


THE THING! 


The smoke of slower-burning 
Camels contains 


than the average of the 4 other 


largest-selling brands tested 
—less than any of them— 
according to independent 


scientific tests of the smoke itself 


BY BURNING 25% 
SLOWER than the 


“Less nicotine in the smoke means 
more mildness to me,” says test pilot 
Marshall Headle, as he lights up 
America's favorite cigarette 


slower th 
=Camels 
a smokin 


HERE may be little traffic at 35,000 


fect, but test-diving any new pl 


lay joy-ride 

farshall Headle (above). 
Naturally, cigarette mildness is impor- 

tant to Marshall Headle, And in the ciga- 


0, not even for 


rette of costlier tobaccos ... Camels 


gets extra mildness — with less nicotine C MEL THE CIGARETTE OF 
in the smoke. Try Camels. For convenience A i COSTLIER TOBACCOS 


—economy—buy the carton. 


